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When we (D0NT2NWTLL and MOHR 1961 a, IS 6 I b, as well as DQNT2NWILL and Associates 1962) 
were able to establish for the first time that Syrian Uoldhamsters show a conspicuous 
organotropism for the carcinogenic effect of nitrosamins in their respiratory tracts, 
and the experiments of 3AFFI0TTI (literature see 1969, 1970 ) indicated that after in¬ 
fluence of aromatic hydrocarbons, growths form in the respiratory tract of the hamsters 
comparable to the tumors in man, it became obvious to solve the question whether gold- 
hamsters are also suitable for the testing of other known or suspected carcinogens, ... * 

Numerous to some extent fundamental experiments by riEROLD and DUNHAM (1962), LASKIN. ■ 

and Assoc. (1970), HDHR (1970) as well as jslONTESANQ and Assoc. (I970j have meanv/hile 

-• **■ - T if 

demonstrated that the goldhamster i 3 particularly suitable for the testing of the effect 

“ - t 1 ' m 

of carcinogens which upon inhalation can become effective in the area of the respiratory 
tract. 


In our first smoke-treatment experiments with goldhamsters ^DONTSlwILL and MOHR 1962 a) 
we copied the known testing techniques by ES32NB3RG (1952). However it became evident . 
that a sufficient smoke intake does not take place in smoke-treatment experiments in 
which the animals are housed in larger chambers. In later experiments (DONTENiVULL and 
WIEBiiGKE i 960) 1 we reported on test results whereby a stronger inhalation through higher 
dosage with improved technique was possible. Ws observed thereby tissue changes in the 
upper respiratory tract which we compared at that time to precanceroses. Since 1965 
through a series of experiments on smoke intake (DOOTENWILL and Assoc. 1966 , 1967) we 
obtained the toxicity of 00 and nicotine and total smoke CHECKZaH and Assoc. 1969), 
the effect of smoke-treatment on body weight, blood-count CRSCKZSH and DONTSNWIT.L 1970), 
breath frequency and breath volume (RUECKER and JJONTENiVILL 1967) as well as through 
determination of the absorption rate of smoke particles in the upper respiratory tract, 
numerous informations on the processes in smoke-treatment experiments. Through a series 
of comparative experiments we developed a smoke-treatment technique which makes a ma-ri mal 
tolerable smoke-exposure of test animals possible. The thereby inhaled smoke dose was 
kept so high that it rested directly undfer the limit of the acute toxicity of the total 
smoke, respectively the most important smoke substances like CO and nicotine. We reported 
in detail on the preliminary research necessary for the development of this new smoke- 
treatment test at a conference of the International Union against Cancer at Lausanne 
1959 (see TANNEJJBAUM 1970). We were thereby able to demonstrate that the absorption of 
smoke particles in the upper respiratory tract, like cavity of the nose but also oral 
cavity, rests under 50 % (DONTENWILL and Assoc. 1971) and were able tc establish through 
our experiments with radioactively marked space as well as experiments with color sub¬ 
stances (CHEVALIER and U0NTEN7/ILL 1972) which we offered as Aerosol, that on the basis 





of physical data in nasal breathing^ a large part of the particles is deposited in the 

area of the larynx. Relative to the unit of area of the larynx, the particle quantity 

deposited there amounts to a multiple of the deposited quantity of smoke particles in 
the lung per unit of area (see Comparison of Doses IXI/4J* These experiments enabled us 
to explain "why in the preliminary test (pilot test) changes appeared exclusively in the 
area of the larynx. This pilot test on which we reported at Lausanne 1969 (see Tannen— r; 

baum 1970 ) > Gatlinburg (D0WT3IWILL 1970) and at a conference of the American Health :^A [, 

foundation in Hew York I970> demonstrated for the first time, that in maximally dosed 
smoke-treatment a comparative testing of the biological effect on the respiratory tract 
is possible, and confirmed that the methodblogy makes a comparative testing of various f i* 


— ~ £ ' y '**"-*« wuv HJJC4XV-0 Cl Ui Vdi lUUO 

smoke qualities possible. This pilot test could not give information on the dose/effect A f 
correlation since the number of test animals in the individual dosage groups was too > 
small.' - .. • .. •• ‘ . ■■: . ■/- • - ..:. ■... g-pm'-v.'a 

;v:\ 

In the following we are reporting on a smoke-treatment experiment for which the test 
arrangement, methodology and dosage was largely based on the experiences from the pilot ^fY 
test. This smoke-treatment test was intended to give information on the effect of the - I I 
full smoke of standard and modified cigarettes in the respiratory tract, and thus go ' 
beyond the limited possibilities of the Epicutant test in* which only the particle-phase 
of the smoke can be examined. At the same time it was intended to show whether the v f 
carcinogenic or cocarcinogenic effect of smoke deserves a greater significance and to 
determine in which ways a reduction of the biological effect of the inhaled smoke is ;.?^j 
possible. 


Since the evaluation of dose/effect correlation in the testing of weak carcinogenic 
substances depends to a considerable extent on the survival period (BROCK and 
(SCHNEIDER 1971), it seemed necessary to report in the test results all observed organ j 
and tissue changes since only in that way a quantitative evaluation of the effect, 


respectively an estimation of the dose/effect correlation is possible. 
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Test Animals: The animals used in the chronic smoke-treatment tests were female and 


•«*»**• SU 


male Syrian Uoldhamsters which were obtained from Zucca's Hamstery, Vineland, N.J., 




..- USA. The upon 1 their arrival five-week old female animals had an average weight of 

V 'e4 n W T TTV CO O » f - i,,J TO TO ll + m^l. 'immle rtf* 4-hrt 


.;']}*the groups 12 - 18 A were delivered and entered into the experiment 6 months after 
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the groups K - II. ,.k . ' . ..-.L : .'.kV;v?k r £v vU 1 -- A 
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After a three-week adaptation and observation period in the quarantine station, the -■ 
animals were distributed to the smoke-treatment laboratories. The hamsters of all 


groups were in the beginning housed in pairs in Hakrolon cages type II and were set '•faSgSl 


up single between the 38th and 50th week. The 600 hamsters of group K (control) were \.^0\ 


. vU^ 


kept "in pairs in Jdakrolon cages type II throughout the entire duration of the ex¬ 


periment. 


At the outset of the smoke-treatment tests the animals were 8 weeks old; at that time 


the females had an average weight of 80.4, respectively 84.2 g, the males of 8 jl.2, 


respectively 80.9 g* 


Upon their arrival the hamsters wer 9 already infested with tapevrorms (Hymenolepi 3 


fraterna;. Against the tapeworm infestation the hamsters were given during the 


quarantine period one time lomssanQ^"' {70mg/kg) vdth the probang. A second and 


third dose were given 1 month, respectively 6 months later. The preparation was 


* iomssan : (N-( 2 1 -chlorine- 4 1 -nitro-phsr.ol j- 5 -chlorsalicylamidJ . 


manufacturer •• Tropon-werke r.oeln. 


:.. .y.v : £ - ;v , 4 ,*>v .,... 
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fed at that time, bix weeks after test begin a pinwora infestation was found in a 
share of the hamsters. Against that all animals received tv/ice at intervals? of 
6 months for 6 days in each instance an admixture of 0.25 % Tasnon^Rj *' to their 
drinking water. 


The keeping of the animals took place in the "closed system" under i>pf-condition 3 . ' -i 
Details on the keeping of test animals and test animal set-up see DONTiJ'JVflLL and t 
(1968) and RiiCKZiJi and DOMaEOLL (1969). • .-.-"i-Jx 

During the entire length of the test the animals were fed exclusively with "ssniff H'Vi 
Foed and water were offered ad libitum. .Vv- 


Treatment : 

Chart I offers a complete survey over the tested cigarette types, the smoke-treatment 
and additional treatment with carcinogens as well as the test animal groups. 


Smoke-Treatment : 

The chronic smoke-treatment of the hamsters took place five times a week (lionday - 
Friday)' with the smoke-treatment device Type hamburg II(D0NTEN7.’ILL and Assoc. 1966, 
DOKTEIiVilLL 1970). In contrast to former experiments ( through the modification of the 
smoke-treatment chamber, it was possible to smoke-expose 10 animals at a time in one 
amoks tube. On the model of the customary standard conditions (puff-volume 35 ml, 
puff-length 2 sec., puff-frequency I x per minute) 1 30 cigarettes per smoke .disc we re 
smoked at a time. The type of tested cigarettes, respectively the treatment method 


as well as the smoking rhythm' are listed 1 schematically in chart X. During a single 


**Tasnon' : (Fiperazinhexahydrat s), Manufacturer: Layer, Leverkusen. 
***iianufacturer: Intermast Gesellschaft, bockum-Hoevel. 
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smoke-treatment of 7 — 10' min» in the smoke—treatment device — depending on the 
smoking period of the used cigarette type - the animals were offered the smoke of 


30 cigarettes, in order to guarantee that the animals were supplied with smoke 

interval-free during the individual smoking periods, the cigarettes were smoked with - Iff 

a constant puff number. An average of 23 mm butt-length was to be maintained"thereby, si: 

The cigarettes were smoked with the following puff numbers: EUssIO, JflJaa 9, EC —7, 

. * 6, A=* 10, D— II, K =10 and Z=8. If individual loads smoked distinctly faster ^ 

•* ./'■ . v-lsii 

or slower^ then these puff numbers were exceeded or curtailed by one puff in order 

’ j 

to- maintain the butt-length. Contingent upon the construction of the machine the ~’«7;vj 

x——\ 7^-—-* & / 1 

animals were offered air containing about 40 % bflhe main-stream smoke Uee'Tom^T'7. '% 


/ ** \ 7 ^ -- 6 to** Y ?■ 

animals were offered air containing about 40 * csflhe main-stream smoke Uee^om^'V. 

parison of Doses, p. )• During repeated smoke—exposure of the animals on one X 4 S 

test day, a pause of 3 hours Yfas maintained in each instance between the individual 

smoke-treatments {.test planning see also D0NT2NWILL 1970). \ j 


For analytical purposes the cigarettes were smoked ^nder conditions described in the 
cited report (BONTflJV/ILL and Assoc. 1972) and' the corresponding analyses were carried 
out. The results are compiled in chart 2 a+b . 

For the animals treated with the gas-phase of the smoke, a fiberglass filter was 
installed between the smoke chamber of 35 ml size and the smoke—exposition chamber 
of 558 ml size. 

Test Cigarettes : The cigarettes for the tests were manufactured on present-day 
cigarette machines according to technical standard. The tobacco sheets were produced 
from'the tobacco mixture supplied by us. in the following description of the sheets 
we give the information supplied to us by the manufacturer. 

§ 
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The tobacco mixture was - with one exception - uniform for aT 1 test cigarettes and 


was the equivalent of a blended mixture of the following shares: 


55 % Virginia 


40% US-Virginia 


10% Rhodesian Virginia 


5% other Virginia 


35% Orient 


18% Greek Orient 


8% Turkish Orient 


9% other Orient 


10% Burley 


5% US-Burlej 


555 other Burley 


From this mixture were manufactured the standard cigarettes , the cigarette £21, 


the filter cigarettes A, D and K, the tobacco sheets for the cigarettes EG^. and EGy 


Th3 cigarettes 3G^ and 0* received an additive of 8% NaNO^ relative to the tobacco. 


In manufacturing the sheets a process wa3 used vnrich is briefly described in the 


follovdng; 


Tobacco Sheet EG„ and 30, 


The sheet was manufactured after a process developed by the Gerlach Co. (DAS 1044695, 


DAS I033U9, D3P 1256133, DBF I I379S8). The tobacco meal was pulped with a mixture % 


of methylene chloride and methanol and mixed with methylcellulose and I.3-butyl- 


englycol. The mixture was spread on a steal band and dried. The sheet contained in 


the finishing 13 % methylcellulose (CCh^ - content 30%) and 6.7% 1.3-butylenglycol 


relative to the dry sheet, 


The area weight for sheet 3S_ wa3 set at 70 - SO g/V”. 


In the manufacturing of the sheet for the cigarettes BGy 8% ,relative to the wet |J 

'weight of the tobacco, was added. In addition this sheet contained 12.2 % methylcellulose 

A f V 

and 6.2 7> I.3-butylenglycol. The area vfeight for the conditioned sheet rests near ' f| 

73gAl ? • . .iP0296§57i4^wa*; 
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8.03 .ram were used. The rods were supplied by the Filtrona Co. (Reinbek near Hamburg). 't■ 
The filter materials vrere as follows: 


A acetate filter 2 . 1/48000 den, puff resistance : ca. 60 mm. 'Ns 
D cellulose filter type Dico/Myria, puff resistance : ca. 40 mm Ws 


K ■ charcoal filter type die-pressed Tempo with a charcoal content of 310 - 340 mg 
' coco-nut shell charcoal - grain size 0.5 - 1.5 nsn - active surface 

1000 n? - binding agent polyethylene), puff resistance: ca. 45 mm 7/s w 

The only cigarette not manufactured from, the above listed tobacco mixture was the 
tyoe Z, the mixture of which was as follows: 


Burley 


of that Brasil/^alard 


Domestic 


USA-Maryland 


Java 


15 % 


Dark Tobaccos 


(.cigar grade) 
of that Domingo 


19 % 


Manila 


Brazil/Colombia 
Other dark tobaccos 
of that Brazil 

Paraguay 

Argentina 


Burope 


All cigarettes had a diameter of 8.1 mm and a length of 85 mm. The cigarette i^j|| 
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paper had a porosity of 25 ml/cm . The cut-width rras 0.7 ma. If not otherwise men¬ 
tioned the cigarettes contained as their only additive 2 % diethyleneglycol as a 
moisturizing agent. • - - 



D113A; In an earlier paper (D0NT.&NWILL and Assoc. 1970) we had reported about ex¬ 
perimental tests on the effect of initial doses of D1SA on the respiratory tract of 
the Syrian goldhamster. The hamsters (group I and 2)pre-treated with DUBA in the 
present experiment received 10 days before the beginning of the smoke-treatment, 
respectively upon test begin, a one-time intratracheal application of 500/ D2£3A 

ii 

in physiological salt solution which contained I % carboxymethylcellulose. The 


animals which died in the first 10 days after the intratracheal treatment were 
replaced. 

QmMA: The preliminary treatment with nitrosamins in smoke-treatment experiments 
proved unsuitable since already minimal doses before they produce changes in the 
lungs Yiill create tracheal papillomas which largely lead to a closing of the tracheal 
opening (DONTSNV/ILL 1964). Since tracheal papillomas upon initial treatment Tilth 
small doses of nitrosamin ’.fill occur already after a few months, the number of test 
animals for the chronic smoke-treatment is reduced on account of the rising mortality 
and Assoc. (1971) were able to confirm this observation (D0NTEN?<ILL 196AJ. 

They observed the highest mortality among smoke-exposed animals in the test group 
additionally treated with nitrosamin. This mortality was almost sevenfold. 


He therefore chose a "subsequent treatment" in the 52 nd and 53rd week after begin of 
the chronic smoke-treatment ^group 18J with a nitrosamin quantity resting barely 
above the minimal dose. As"controls” (without smoke-treatment - group 18 A) only so 

1002968573 v: :; 
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cany animals treated with nitrosarain were used as were still alive in test group 18 
at that time. The animals of both groups received within two weeks (, 52 nd and 53rd 
week/ U s.c. injections of a 0.25 % solution of Dm in physiological salt solution 
s 4x1 mg/100 g body-weight. 



Asbestos; ife used blue Cape Asbestos from the waste—fume filter of an asbestos pro¬ 
cessing plant. The fiber length was set at 50 — 60 ^ with normed sieves and micro— 
scopically controlled. Subsequently a I % suspension in a I % solution of carboxy- 
methylcellulose in physiological salt solution was made. The suspension was con¬ 
stantly shaken with a whirlmix (CENCO Co.). The animals received 0.05 nil of the 
suspension intratrac’neally injected after the method described by 3AFPI0TTI and 
Assoc. (I 908 /. This dosage was chosen because higher dosages as discovered in pre¬ 
liminary tests will lead to extensive inflammable changes which would give reason 
to expect toogreat a reduction in the survival period. 










Pathological-Anatomical Tests; 

An autopsy after the customary dissection method was undertaken on the spontaneously 
deceased a nim a l s and the animals killed at quarter-year intervals of control group 
K starting with the 6th month. 



Deviating from the custormary technique, the throat organs with base of the tongue, 
larynx, trachea and lungs were totally removed. After the larynx was cut off # the 
lungs were prepared according to the fixation method described by CHMAIIER (1971). 
This guarantees a vastly constant fixation of the lungs equivalent to' the anatomical 
conditions at the outset on which a quantitative evaluation of parenchy mal changes 
^emphysema etc.) is possible in a considerably more precise manner. 

The heads were fixed in toto in order to avoid damage of the nasal respiratory tract. 
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Vertical cuts were made through four levels of the head, and in each instance at 
least three cuts of each level were examined. 

Experience had shown that a complete seizing of cacroscopically not visible changes, 
particularly in the area of the respiratory tract is only possible if as many cuts 
as possible of the individual organs are examined. Beginning with the 25th test week 
we made gradational sections particularly of the organs of the respiratory tract. As 
a rule we examined in all test animals beginning with the 26 th test week ca. I2o il. 
gradational profiles of the larynx, 50 of the trachea, 6 of the lung, 12 of the 
suprarenal gland and as a rule 3 of the remaining organs. Generally we evaluated 
hematoxylin-eosin colorations, in particular instances we made different special 
colorations (e.g. in the tumors of the lymphatic tissue)£Congo red coloration, 

Beilin blue reaction, Elastica van Gieson and Weigert fibrin coloration,.Giemsa, PAS 
silvering after Gosmori, chloracetatesterase proof). 

Statistical Evaluation ?fethod: 

For the statistical evaluation of the tests numerous quantitative and qualitiative 
findings for each test animal were available. Since the test animals were kept under 
largely homogeneous conditions, over-coincidental differences in these measured 
values can be attributed to the influence of the treatment. Since the evaluation was 
made with the helpi of electronic computer systems, all findings had to be put on 
voucher sheets first and transferred from there to computer cards. Examples of these 
voucher sheets for quantitative and qualitative findings are shovm in ill. I and 2. 
In the qualitative findings a I was entered if the particular finding was present 
in an animal (e.g. pharynx inflammation), otherwise '.re entered a 0, respectively 
left the field blank. 

For the statistical evaluation of the quantitative values, the customary statistical 
quantities like average value, standard deviation, standard deviation of the average 

1002968575 


range etc. were calculated for each test group and each sex. The differences between 
the average values of different test groups and sexes were tested with the help of 
variance analyses and su mmar izing also with a multivariate analysis. Simultaneously 
with this multivariate analysis, the correlations between the weights of the organs 
and the weights of the animals was calculated. 

Of particular interest is the question of the age dependency of the findings. This 
question was statistically examined with a regression calculation. In addition the 
linear regression to age was calculated and tested for all body and organ weights. 

In order to be able to examine a possible connection between the organ weights and 
the body weight, the relative organ weights (.relative to 100 g body weight) were 
calculated for each animal, and the average values of these relative weights were 
established for all groups. The differences between the groups were also tested here 
with variance analyses."In addition to that, a multiple regression' to age and body- 
weight was calculated for all organ weights. Thus it’,was- possible to analyze in 
summary the influence of these two variables on the weight of the organs. 

The frequency was counted for the qualitative pathological findings in each group ' ■ 
and for each sex. Differences between these frequencies in different groups were 
examined in an Z-test if such an examination seemed mathematically expedient and 
significant. 

in order to be able to recognize a possible dependency of weight developments and 
lenght of life on' different pathological findings, the average of the weight changes 
as well as that of the test length was additionally calculated and compared to the 
total average for those animals which showed the pathological finding of interest, 
significant differences between these two averages indicated a dependency of the 
quantitative measured values from the qualitative findings. 
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Analogus to that, the frequency of certain pathological findings, particularly of 
tumors, was also counted in different age groups and the age dependency of these 
findings was thereby examined. 
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III. Test Results 

Survival Period: The comparative observation of the survival period of the test ■ 
ana control animals was expected to give clues on the total toxicity of the smoke 
substances, xhis is facilitated in the present test since we are able to compare 
di-f'fsrent control groups (the untreated controls group 3 and the placebo group 8) 
with test groups to whom we administered varied doses of smoke. The average survival 

- r-vi'iS 

/ periods are compiled in chart 3. The differences between the different test groups 




were statistically examined with F-tests. The results of these tests (for all quant i-*^' 

..... . . . \ 

tative measured values,) are presented in summary in chart 4. 




For the survival period we obtained significant differences ( p < 5 %) for the males 
between the smoke-exposed groups 4, 5 and 6, and between the smoke-exposed groups 
(4> 5 and 6) and the control group (group 3) respectively the placebo group (group 8) 
extreme/significant differences ( p 1 %) in the sense of a reduced life expectancy 
of the smoke-exposed animals. 


V 


For the females no significant differences could be found (p^>5 %) between the three 
different doses of smoke-exposure (group 4> 5 and 6|. Likewide no difference could 
be proven between the placebo group' 8 and the smoke-exposed groups 4, 5 and 6. now- ' 
ever the average survival period for the females was also significantly higher in ’ 
control group'3 with 57.34 weeks than' in the smoke-exposed groups 4, 5 and 6 (p< I %). 

i 

The differences in the average survival periods between control group 3 and the 
placebo group 8 could be ascertained statistically high (p<. I %) for the males as 
well as the females (see Variance Analyses Chart U ). 


It can be established in summary that the smoke-treatment in comparison between 
smoke-exposed animals and untreated controls causes a reduction of the survival period. 
Beyond that, a dose-dependent shortening of the survival period could be ascertained ' 
for the male animals. 




% 


<4 


Spirfce: https//vyvyw. i 
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A significant difference in the survival period is also found between the untreated 


controls of group 3 and the animals of group 8 treated only with fresh air in the 


smoking apparatus. This indicates that the manipulation in the smoking apparatus 


already leads to a 'shortening of the survival period. 


Changes of Body Weight between' Test Begin and Test i!ind 


In chart 5 are compiled for the test groups the average change of body weight at 


test end'relative to the average weight of the groups at test begin as well as the 


standard deviation and the standard deviation of the average igraph, ill. 3) . 


The F-test yielded for the males as well as the females extreme/significant differencj3 


between the three smoke-exposed groups 4, 5 and 6 and between the smoke-exposed groups 


and control group 3 respectively placebo group 8 tp< I %), 


In order to be able to examine statistically the dependency of the end weight from 1 
the survival period, a linear regression between' the two variables was calculated for 
each group and the significance of this regression was tested, chart 6. In the chart 
the regression coefficient b and the test measure F are listed for each instance. I 
b states for how many gramms per week the end-weight changes. F is a measure for the 
reliability of this coefficient (see below). 


?/e obtained for the control groups 3 an extreme significant correlation between the 


end-weight and the survival period {p < I %); for the groups 4 and 6 a significant 


age dependency could not be established, for group 5 only a weak significant one. 


The correlation between weight change and survival period is positive in groups 3 


and 5; which means, with increasing survival period the body weight increases too. 

In group 6 however the correlation was negative for both sexes. Here the body weight 
decreased with increasing survival period. In the remaining groups no unequivocal ^ 


correlation between weight change and survival period could generally be established.. 


Dependency of the V/ei^hts of the Organs from the Survival Period 


f 

For all organ weights a regression to the survival period was calculated Dehart 7 - A) 


Soiireethttj^^^ 
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and tested for its significance agqinst 0. The regression coefficient b and 
pertinent F—value are stated in the charts* The regression coefficient b expresses i 
the average change of the organ weight per one week change of the survival period* ^ 
When b is Zero the organ weight in question does not change in the average with 
the survival period; which means, there is no correlation between the organ weight ;j 
and the survival period tin the range of the observed survival periods,}. In order 
be able to test this hypothesis b*= 0 statistically, the value F was also stated 
the chart. This value F is the quotient of b.2 and the variance of b. If the hypothesis’^; 
b = 0 is correct, the F-values are smaller than 4 with a probability of 95 % and ; 

with a probability of 99 '/> smaller than 7. If the calculated F-values exceed these '’'Mgl ; 
limits, we have a case of a significant respectively extreme significant correlation ^ 
between organ weight and survival period. ■ •••. . ;; 


. . __ 

- - . , . . ■' ? T Vi 1 * 

only in group 14 extreme significant. An effect of the smoke-treatment can not be 
recognized. The significance of the correlation should be largely dependent on how ]$$$£■ 
the observed survival periods are dispersed and r/hether varying organic development 




phases can' also be seized thereby. This is indicated by the high significance in 
group K in which many animals were killed 1 prematurely. 




The correlation between the liver weight and the survival period is for the males 

• * »•>•>'. .y. 

as well as the females in almost all the groups extreme significant. However an 


effect of the smoke-treatment can not be recognized. 


■ *<■ • 1 . ^' 


The age dependency of the liver weights should be primarily attributable to the 
increasing frequency of cysts in longer survival periods. .'fkl 

The correlation between the kidney weight and the survival period is however in the - 
females only in groups I - 10 extreme significant (, except for group 3 and 6) and in 

I** 

the males in' groups 3, 5 and 16. A correlation to the smoke-treatment is also not Q 


found here. 


in the weight of the suprarenal gland an extreme significant correlation to the 
survival period exists for the females only in the groups 5 and 6. In the males 
however the correlation in these groups is not significant, it is therefore 


a Source: ftttps ;//www,. ihdu strydocumente .ucsf.e du/do cs/mlkkQ0d8 % 
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questionable whether the age dependency of the weight of the suprarenal gland in "^ T 


questionable whether the age dependency of the weight of the suprarenal gland in "^1“' 
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group 5 and 6 is correlated to the smoke-treatment. 

&?<■ v •'cW ■-,•• ,•- >/. iMrl. 

The testicle weights show in most groups a significant negative correlation to the 
survival period.. Accordingly the testicle weight decreases with increasing age. 

This should be attributable to the frequency of atrophies increasing with age. '&'■ 

. .. ^ •.. : j 

In addition to this regression analysis, the correlation coefficients between the 
quantitative measured values were also calculated. The calculation was done for all ;■ jrS- 
groups, separated in males and females, whereby the varied group average wa3 taken %|; 
into consideration (correlation within the group)'. The correlation coefficients are^S*;. 
entered in chart 12. . :'-U -irdv 

•*“ •* ...*••"*• • . j * . i;-U * ..v 1 ** * .• -- »• ;. *•■ 

It became evident that only a_very.weak correlation exists between the weight different 

.'..v: C. —.<*•-•' ' ' ‘ f" | 

and the survival period (in females positive, in males negative) which is statistically 

: •..-•.-••• • • ■ ■■ . •.'; •, - ^ 

not significant. However, the correlation between heart weight and survival period', kjf ' 

. . ■ ■ y::• * ;| )'} 

liver weight ana survival period and kidney weight and survival period is significant ** 

for the males as well.as the females. The correlation between suprarenal gland‘v/eightj . 

• 

and survival period is for the females not, for the males weak significant* In 
addition' there is a relative high negative correlation between the testicle weight JL> 

•• ' ... '•... ..... . ’ * * f.i? - t 

and the survival period. In the observation of the dependency of the organ weights • I j 


and the survival period'. In the observation of the dependency of the organ weights ' |"l'j 

on the survival period an unequivocal effect of the smoke-treatment could not be '.- -^ 3 : 

' ■ ■ . 'V . • * - ,’v[ ( 

established, . - / ' 3 ; /• ;'- r ;;. * 1 

^ J i *'■'- V‘ - . . ■ ‘ t k' 

“ • • . . '■ r ! _ . 1 ‘ w • • 

Crcan 7feichts • |^‘ 

The average organ weights for the different test groups and the sexes are presented 
in charts 13 - I 7 » The differences were statistically examined here also with a 
variance analysis and an F-test. «■■■ 


Cr?an rfeichts 


Extreme/significant, sex-seecific differences for all groups were found only in the r ^- 
heart weight and the kidney weight (p< I %) . In the liver weights there was no . L 

. - . WV:W' 

■ . V • - * •-•. 

difference at all between males and females, and in the suprarenal gland weights 

,3 ' ■ 1002968581 £ L 
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the differences were only weak/significant (p <C 5 %) * Conspicuous in the liver 
weights was the great standard deviation which v/as approxiii!ately as large as the 
average value in several groups. This corresponds to a variability coefficient of 
I* Another similarly high variability coefficient was observed only in the gonad 
weights. This high standard deviation of the liver weight is certainly caused by 
the frequent appearance of liquid-containing cysts of the bile-duct. 

i 

In the mles differences between the group average values for the heart weight, liver ' 

; ?r 

weight, kidney weight and the gonad weight were statistically ascertained (probability 
of error < I %). No significant differences for the suprarenal gland weight v/ere 
ascertained between the groups. In the females the differences were weak/significant 
for the liver weight while extrene/significant differences were ascertained for the 
heart weight, kidney weight and the weight of the suprarenal gland. 

A dose—dependency t that is, differences between the groups 4, 5 and 6 were ascertained 
in the males only for the kidney weight (p< I %). In the females the differences 
between: these three groups were also extreme/significant for the heart weight. 


If only the groups 3 as well as placebo group 8 are compared to the smoke-exposed 
groups 4, 5 and 6, a high significance was provable in' the males only for the 
kidney weight. In the females this difference between the groups 3, 8 and 4, 5 and 
6 was also extreme/significant for the heart weight; the weights in question were in 
group 6 with the highest smoke dose considerably lower than in the control group 3 


and the placebo group 8. In the relative heart and kidney weights (relative to 100 g 
body weight) this however holds true only for the females. In the males the average 
relative heart and kidney weight is in group 6 even higher than in group 3. This 
can be explained by the fact that the differences in the organ ?reights between 
group 6 and group 3 vrere lower than the corresponding differences of the body weights. 


A particularly large difference between the smoke-exposed group 6 and the control 

.Soi^-rce': ,htt|93 


1002968582 





'- 18 - 


0 

. r 

group 3 respectively the placebo group 8 was found in the heart weights of the J - k 

femles. The relative decrease in the average heart, kidney and liver weights of j\ ! 
the smoke-exposed test groups and the lacking relative decrease of the average weight 
of the suprarenal gland stands in a, through experience in human pathology, under- 
standable relation to the body weight. GE3E and H0R3T33R0CK (1962) have compiled / 

numerous observations for quantitative lack of food which show the same pattern *r 

(chart 18). rfaile with the decrease in body weight an almost parallel decrease of | 
the heart, liver and kidney weight is observed in most instances, the suprarenal 
gland shows a different behaviour;relative weight increases of the suprarenal gland [ 
are to some extent observed during malnutrition respectively weight loss. The findir^-s 
show that the weight changes observed by us are a case of an indirect, not specific V 
effect of the smoke-treatment on the weight decrease which is effected by th3 smoke— j* 
treatment. It was conspicuous in the testicle weights that significant differences 
existed neither between the three dose groups k, 5 and 6 nor between the control grci£ , 
the placebo group'and the smoke-exposed groups. However, the testicle weights in the^ 
groups I and 2' as well as in the groups 7, 10 and 15 were significantly lower than 
in the remaining groups. The animals of group 8 had the highest average testicle 
weight. However, this weight was not significantly higher than that of group' 3 but 
differed extreme/significant from that of group 7 as v/ell as 2, I, 10 and 15• In 
'iq the decrease of the testicle weight ini group I and 2, the effect of Di3A could 
be discussed. In total, the comparisons between the groups do not demonstrate a 
definite influence of the smoke-treatment on the average testicle weight. 


i 

[ 


[' 

L 

L 


Correlation between Organ weight and and Snd-V/eiaht. of .the Animal - relatt /§ 


Organ V/ei~ht 


i 


The organ weights are always negatively correlated with the end-weight respectively y 
the weight difference. A particularly high negative correlation oxists between the 
liver weight and the end-weight and the kidney weight and the end-weight. However, 

'• Source.: hltpjs^/vvww .i ncftistry 
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the correlation between the suprarenal gland weight and the end-v/eight is not sig¬ 
nificant in the female and only weak significant in the male. The correlation between 
the testicle weight and the end-weight is stronly negative. 


Of the remaining correlations it is worth mentioning only that the kidney weight is 
significantly positively correlated with the heart weight as well as with' the liver 


weight. The suprarenal gland weight shows another significant correlation only to 
the kidney weight. 



Chart 19 lists the average values of the relative organ weights, relative to 100 g 
animal weight, for all groups separated by sex. The conclusions drawn already in 
the examination of th8 correlation between the organ weights and the body weight 
are thereby confirmed. 


For the heart in the females we found only in! group 6 a remarkably low relative weight 
of less than' 1 g per ICO g animal weight. This difference is weak significant com¬ 
pared' to the relative heart weight of group 3* 


In the males however, there is no difference between group 6 and group 3« In both 
groups the relative heart weight is comparatively low. 


For the relative liver weight in the females no significant difference between the * 
different groups could be found. In the males the difference was weak significant. 


This significance can be explained primarily through tne relatively low weight in 
group 8 with 5.67 g per ICO g animal weight. The relative liver weight is also com¬ 
paratively low in the groups 4, 5 and 6. however, it. is significantly higher in 
group 3 with 8.03 g per 100 g animal weight, hut this should not be attributable - 
to an influence of the smoke-treatment. Otherwise we should have to expect a high 


relative liver weight also in placebo group 8. 


■Source: " 
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For the kidney weights it is particularly striking that in the females the relati 
kidney weight' of group 1 6 with 1.9 g per 100 g animal weight is the lowest. On the 


ve T- 
0 


other hand, there is no difference between the relative kidney weights of the groups 
3, 4, 5 and 8. Here,too, we can not establish a definite influence of the smoke-treat j~ 
ment. In 1 the males there is no significant difference between the relative kidney 
weights in 1 the smoke-exposed groups 4, 5 and 6 and the control group 3 respectively [. 
the placebo group 8. '; •••/ , , ....... 

For the relative suprarenal gland weights it is striking that in the females they are 

r 

significantly higher in the smoke-exposed groups 4, 5 and 6 than in control group 3 1 ' 

or placebo group 8. In the males however, no difference shows between the smoke- 
exposed and the not smoke-treated groups. Whether therefore the result for the females 


is attributable to an influence of the smoke-treatment reraains questionable. 


For the testicle weights too, there is no significant difference to be found betvreen jj 
the smoke-exposed groups 4> 5 and 6 and control group 3 respectively placebo group 8. 
However, the relative testicle weight in group K with 1.62 g is significantly higher 1- 
than in the remaining groups. Furthermore, it is striking that the weights in the 
smoke-exposed groups 4, 5 and 6 as well as in control group 3 and group 8 are higher 
than the relative weights in most of the remaining groups. -Merely in the groups l6, | i 

17 , 18 and 18 a similarly high relative testicle weights as in the smoke-exposed 
groups 4, 5 and 1 6 were found. , L 
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Diseases of the Respiratory Tbact: 


^Metaplasias, Tumor 3 , Inflammations etc.) 






Spontaneous tumors of the respiratory tract are extremely rare in the goldhamster 


numerous researchers. 


as emphasized already earlier at symposia .(Perugia - 1966, liatlinburg 1969) by 

numerous researchers, '7 • /"'• ' '• / • ; 

We (DONTETLVILL and V/IEBIDCEE, I 966 ) had formerly assumed on the basis of observations;'^ 
on a large stock of animals that the frequency of so-called spontaneous lung adenoma^S 
toses amounts to about I/IOOO. FORTNER (1958) saw among 620 hamsters 3 bronchus carci-’^ 
nomas, KIRKMAN (1962) among 7,200 hamsters 3 adenomatoses, 2 adenomas, 2 adenocarcino- 1 ;;, 
mas, DUNHAM and HERROLD ( 1962 ) among 36 O hamsters I adenocarcinoma^ LEE and Assoc. IS 
(I9o3) among 37 hamsters I adenomatosis. CHE3TSRMAN (1964) describes the observation 3 ®: 
of benign tumors of the lung (quantity not stated). From the descriptions on hand it 
is not definitely recognizable whether the described adenomatoses and adenocarcinomas j|| 
of the hamster lung are cases of a pseudoadenomatosis which we (CHEVALIER and DOHTSN-Tf? 
WILL, 1971) count among the "adenomatoid lesions" and separate from 1 the tumors. 


While spontaneous tumors of the larynx have so far not been described and spontaneous "'H 
tumors of the lirng are extremely rare, many authors have reported about induced tumors’J- 
of the respiratory tract. In the beginning we reported on observations of tumors of :.i£g 
the respiratory tract after intratracheal application of Benzpyrene and after varying 


treatment with Hitrosamins. In addition it should be mentioned that DELLA PORTA and 


Assoc. (1958) and GROSS and Assoc. (I 965 ) succeeded in producing carcinomas of the 
larynx, the trachea and the lung through multiple intratracheal application of DMBA. ..'7 
According to the experiences which we made with the examinations of the deposit of jife 
radioactively marked smoke components (DONTEfLVTLL and Assoc! 1971), we had to count" gfe 
the nasal respiratory ducts as well as the oral respiratory ducts among the respira- 
tory tract since both ducts , even if to a varying degree, can be used in the process . 
of inhalation. 7 . , 




Inflammable changes occurring in the area of the oral cavity were relatively fre¬ 


quently provable in smoke-exposed as well as control animals. In comparison between 


smoke-exposed animals and controls (3 and 8) a significant influence of the smoke- 
treatment could not be established (chart 20)^ X^s=9.o7 with 4 latitudinal degreesj* 


(p 5 Inflammable changes in 1 the area of the nasal cavity were more frequently 


provable in individual groups among the smoke-exposed animals, particularly among 


^latitudinal degrees Freiheitsgrade,' abrev. FG maintained throughout the text. 
Tr. note. ‘ . 


' ‘ 7* ! '* > ;; ’ :. K ' ..v7 7' '' 7' ’f" '77 
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the male animals,' (e.g. group 5, 6 and Ih), (chart 20). In the males we also found 
highly significant differences betv/een the smoke—exposed groups (particularly group 6) 
and the control and placebo group — l8.2; FG.= 4, (.P<11 %) m 


Unequivocally atypical epithelium metaqlaslae of the mucous membrane of the mouth 
were provable neither in the control animals nor also in the smoke-exposed animals, 
except for one animal treated with the gas-phase of the smoke. Papillary tumors 


c 

0 


r 


starting from the pavement epithelium of the mucous membranes of the mouthy we were 


t 


able to observe onlyp'orie each of the animals treated with DMBA of group I and 2 
a3 well as in one animal treated with BSMA of group I8A. Papillary tumors in the area f 


of the palate were found predominantly in the animals treated with' DUBA, occasionally« .. 


t 


also in untreated or smoke-exposed animals (ill. 4). There were also sporadic 
appearances of infiltratively growing carcinomas of the oral cavity, to some extent | 


starting from the cheek-pouch (ill. 5 and 6). A correlation to the smoke-treatment 
is not present. jj 


Charts 21 and 22 show the distribution' of frequency in the individual groups. 


In the nasal cavity no unequivocally meta-plastic changes of the mucous membrane were | 
found as we have described them formerly after smoke-treatment (.DOWTfCMiV TT.1. 1970/. 


The inflammable changes of the nasal cavity occurred with approximately the same 
frequency in treated and untreated animals. They v.-ers alwayd accompanying symptoms 
of a phlegmonous change in the soft parts of the head. We calculated the frequency 


[ 


differences between the groups 3, A, 5, 6 and 8 (chart 20). The differences between 

.2 


L 


L 


this frequency were examined with an X - Test. The test yielded for the females no 

2 , 

significant differences (X= 4.86 vdth 4 FG; 5 %)). Irjcontrast, the differences 

in the males were highly significant (X^- 18.1? with 4 FG; I %))• These high jj 


differences in the males are exclusively attributable to the high value in group 5, 
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in v/hich I? animals, that is 18.75 % showed inflammations of the nasal cavity, 
since however in group 6 with the highest smoke dose only 5 animals, that is 6.25 
showed inflammations of the nasal cavity, it is questionable , whether the high 
share in group 6 may be attributed to an effect of the smoke-treatment. 


JLn individual animals we observed adenomas in the area of the nasal cavities which 
apparently proceeded from the mucus glands. It was a case of tubular adenomas which 
do not show an infiltrative growth process, (chart 21 and Ill. 7). Since the adenomas 
also appear in the control groups K and 3, a correlation to the treatment is not 
assumed. Lblignant tumors of the nasal cavity were not observed. 

(Two and one half lines illegible in German Text. Tr.n.) 

... difference between males and females is 895.0 with 1 latitudinal degree. This 
corresponds to an error probability of considerably less than I In the females the 
X -value for the difference between the groups 3, 4, 5 and 6 amounts to 16.9 with 
3 latitudinal degrees. This difference is significant at P<I %. The frequency of 
the concrements is significantly higher in' the control group 3 vdth 56 % than in' 
the smoke-exposed groups 4, 5 and 6 with maximally 41 % in group 4. Consequently, 
the frequency of the concrements is reduced by the smoke-treatment. These generally 
layered stones fill the gland clearances in parts completely and lead to the atrophy 
of the epithelium. They are predominantly provable in female animals. No unequivocal 
statements can be made on the make-up of the red-brown concrements on account of the 
colorations which were undertaken (HS, iron, (Berlin blue) Ziehl-Neelsen, Kossa, 

PAS, bleaching vdth ). 

In individual animals we found benign tubular to papillary adenomas of Harder’s Gland 
(chart 23 and ill. 9). 
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In the pharynx papillary* tumors proceeding from the pavement epithelium were provable 
predominantly in the animals pretreated with DM3A (chart 24), except for one be- j 
ginning carcinoma in one animal;.of group I (ill. II)they did not show any infiltrative 
growth. They were only sporadically observed in untreated and smoko-exposed animals. 

A correlation to the smoke-treatment is not present. p 

h 

Papillary tumors of the trachea (chart 24) as K)NT3r//ILL and 1 LDHR (1961 c), H23R0LD 
and DUNHAlf (I9c2, 19.63), HDMTESANO, SAFFIOTTI and 5HU3IK (1970), ALTHOFF, WILSON and 
1©HR (1971) and others described them predominantly after treatment with diethyl- T 
.nitrosamin (DMA), we founds relatively frequently in the animals treated with DENA 
of the groups 18 and ISA, but also sporadically in the animals treated with DLBA of 
groups I and 2. The structure of papillary not infiltratively grovting tumors induced 
through DANA treatment ressembles the morbid growths formerly described by us and ^ 
compared to the pavement epithelium rcssembling tumors of the bladder (ill. 12). j~! 

After the more recent examinations on semi-thin profiles by ALTHOFF, WILSON and 
LEHR (1971) it can be assumed that these papillary growths of the trachea are morbid j 
growths which are not /cade up of metaplastic pavement epithelia but of cilia-carrying, 
columnar epithelia, respectively of mucus producing cells. The contrasting of the V 
two groups I and 2 as well as 18 and ISA shows that the smoke-treatment in the animal^ 
pretreated with nitrosamin has led to an increase of the papillary tracheal tumors. 
Since nc tracheal tumors occurred through smoke-treatment alone even in high dosage, jj. 
the effect visible here is to be essentially understood as a promoter effect of the 
smoke respectively a cocarcinogenie effect. 

As already in our preliminary examinations (DCHTHITHILL, 1970), the larynx region of 1- 
the hamster sho~»/s also in the present experiment in all treated groups the most ( ' 

t' 

severe changes . As earlier, we divided the changes into 6 stages as they are presented 
schematically in ill. 13 ,and in the classification we have used that scheme (chart 25 jk 


[ 
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as the basis for the division of stages. The "Atlas of Tumor Pathology" published by- 
Ash and Assoc. (1964) served as the basis for this division of stages. 

The individual stages (see ill. 13, 14 a-m) were based on the following criteria 

(chart 26) as characteristics. The frequency of the described larynx changes is com¬ 
piled in chart 27. They shall be discussed in detail subsequently to the description 
of morphologically deviating findings in the larynx. 

Besides these characteristic changes a papillary tumor was found in one instance in 
the larynx under the pattern of a fibroepithelioma in group 10 with considerably 
stronger development of the stroma than in the typical papillomas. 

Cf the described larynx changes (stage I - 6), morphologically well deliraitable vrere 
papillomas which were traceable in the lower sections of the larynx only in the 
animals treated with DINA (group IS and I8A). In group 18 two females and 19 males 
and ! in group ISA 5 females and 10 males had larynx papillomas. The sex difference is 
significant. 


These papil l omas showed in their structure a vast similarily to the papillomas of the 
trachea observed after nitrosamin treatment, in respect to the tissue structure as 
well as the total structure, (ill. 15 a and b). 


in 1 the comparative observation of the larynx changes v:e settled first of all the 
question whether leukoplakias of the larynx respectively larynx tumors were traceable 
in the altogether 960 not-treated animals (.which means, not smoke-exposed and not 
treated with carcinogens/. Vie found only in one animal of group K and in no animal 
of the groups 3 and 3 changes in the sense of stage 2, in none of the animals the 
stages 3 - 6. Only stage I was traceable, to some extent combined with inflammable 


processes. Also in the animals of group ? treated only with the gas-phase, only 


Sou roe: https://www.industrydocuments 
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pachydermias (stage I) were found in 9 animals, which means, no larynx changes of i 

stages 2-6. Larynx, changes of the stages 2-6 were also not observed in the j 

animals of group 13 and group 18A. In the evaluation of the different effect of 
the treatment within the individual groups in comparison to the controls, we in- j 
eluded in our calculation the time of the appearance of the changes in the larynx 
as well as the degree of severity of the changes. The frequency distribution of I 

the stages 2-6 was evaluated in the same way as the age of the animals at the j 

time of the examination respectively at the time of the proof of the described 

larynx changes (chart 27 - 37)• In vie vong the charts,it must be taken into con¬ 
sideration that often several stages appeared side by side respectively simultaneous¬ 
ly in the same animal. 

Correlation between Age (Survival Feriod) and Stage of the Leukoplakia of the Larynx' 


In order to be able to analyse this correlation, we counted for each treatment group 
separated in male and female, the frequency of the different leukoplakia stages * 
in 5 different age groups (0-25, 26-50, 51-75, 76-100, >100 -weeks) 1 . The results 
are compiled in the charts 23 - 37. It is to be observed thereby that one animal j 
could show several stages simultaneously. The total number of stages can therefore 
be higher than the number of animals within a certain age group. The percentages j 

listed ‘with the discovered numbers relate in each instance to the number of animals . ■ 
within the age group in question. This number is listed in the second column. 


The charts show that In all smoke-exposed groups, with exception of group 7 treated 1— 

I 

’with' the gas-phase cf th3 smoke, there exists a pronounced dependency between the - 
age and the leukoplakia stage; high leukoplakia stages occur predominantly with ' 
advanced age; that is, all the animals of this age group often have one leukoplakia jj 
within stage 3-5 respectively carcinomas (stage 6). For the quantification of 
these dependencies, Pearson's Gontingency Measure ras calculated for the mentioned l_ 

100296859J.|?: ; :qS : M 
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groups. The males and females were thereby taken-together in one group eventhough 


different age distributions do indeed exist in the sexes, but the dependency ratios 


are not influenced by them. These contingency tables and the appertaining contingency 


measures are listed in charts 38 - 42. These contingency measures shov* a high: de¬ 


pendency between age and leukoplakia stage. 


It must be observed that these contingency tables are relative to the distribution 
of leukoplakia cases and not the number of animals. Accordingly, the total number 
is not a constant quantity but a coincidental quantity, moreover, the numbers in the 


different stages are statistically dependent since to some extent they refer to the 
same animals. The quantity X^is therefore not X^ distributed. 


In order to test the correlation between' age groups and leukoplakia stages, ARL2TAGE 


(I9?I)> suggested to compare the frequency of the stages with a Poisson distribution 


whose parameter is estimated from all age distributions. This test resulted in all 


contingency tables in a highly significant dependency. 


It is remarkable that the distribution of leukoplakia stages can be divided into 


three different types. 


The first type is present in the smoke-exposed groups 5 and 6. In this type the 


stages 3 and 5 occur with approximately the same frequency, and approximately 


25 - 30 % of the animals are afflicted by it. The age distribution of stage 5 is 


shifted more to the higher age groups in comparison to the distribution of stage 3, 


The second type is present in the groups 4, 9> 10 and II. In this type stage 3 pre¬ 


dominates but it also includes only 25 - 30 % of the animals. The high stages, par¬ 


ticularly stags 5 and 6 are relatively rare. 


The third type is present in the groups 12 and 14 - 18. It is characterized by the 


great frequency of stage 3 (65 - 78 %) which occurs predominantly in the age groups 


51 - 75 weeks. It is also striking in this distribution that stage 5 occurs relatively 


frequently and stage 4 relatively rarely. In these groups stage 4 often seems to be % 

.... . .... m 
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"skipped"* This is corroborated by the fact that the age distribution of stages 3 
and 5 runs similarly while the distribution of stage 4 is shifted somewhat more to 
the younger age groups. 


r 

r. 


r 


The dose/effect correlation is particularly unequivocal in the comparison of groups 
I, 2, 4, 5j 6 with the controls (groups 3, 8 and K). YJhile the controls showed almost 


no larynx changes of the stages 2-6 (only one case of stage 2 in group K), the 
groups 2, k t 5, 6, I showed in approximately this sequence changes in the area of the f 
larynx to an increasing extent. Particularly the degree of severity (of stages 2 - 6) 
v/as thereby increasing 'with increased length of application and increasing dose, where- 
by the smoke-exposed animals with additional DLSA-treatcent showed the strongest | 

findings (group I). 


I 


Pronounced was the considerable difference in the comparison betvreen the effect of 
DL3A alone as well as DtSA and smoke or smoke alone, this becomes particularly evident^' 
in the female animals and in the total number of animals. 


[ 


L 


This not simply additively explainable increase of the effect through initial treatment 


with DiSBA, particularly in the female animals, argues for an influence of cocarcino' 
genic factors (besides the carcinogenic factors) of smoke. 


. L 


L 


The comparison between' group 5 and th£ groups 9, 10 and II, that is, between the 


Ji 




,*% 


fO® 




- V.v.v 






■ 

4> 


M- 
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same-dosed treatment with the standard cigarette and the treatment with the cigarettes 
containing natrium-nitrate, the sheet containing natrium-nitrate and the sheet alone 
demonstrates that particularly the larynx changes stage 5 and 6 are reduced in the 
groups 9, 10 and II* This reduction cannot be explained through a varying treatment 
time. The natrium-nitrate admixture to the tobacco produces therefore, just as in the 
skin-test and others, 1972) a strong reduction of the biological effect 

of the smoke. The fact that, v/ith additional nitrosamin treatment, not an increased j 
. . n a deduced effect is provable, argues against an additive effect of smoke _ i 

■ _ * /. * V.'j • 

< ■ -gVE ■}»-: 4 i 
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and nitrosamin on the sane place in the larynx. Nitrosamin alone is not able in the 
applied dose to. produce morphologically equivalent larynx changes of the stages 
2 - 6* as they occur in snoke-axposed animals. ; 

The cigarettes manufctured from tobacco sheets she?/ - si milar to the skin-test .’ : 

(DONiEK»iTLL and others, 1972) - a distinctly reduced biological effect. In both tests 
(cigarettes with natrium-nitrate and cigarettes from sheets) an effect is provable ' > 
which runs approximately parallel to that of the skin-test. ‘ 

The minor lung changes in group 13 (preliminary treatment with asbestos) show that 
the asbestos dose v/hich was used, was too low. The comparison between group 5 and 
12 shows that almost the same result could be obtained with the same smoke dose in 
the a n i mal s which v/ere taken into the test 6 months later. 

A considerable reduction of the biological activity, measured by the frequency of 
the stages 5 and 6, was also shown by the groups 14 (black cigarette), 15 (cigarette 
with acetate filter) find 16 (cigarette with Dico-filter). The reduction is somewhat 
smaller for the cigarette vri-th charcoal filter. The very frequent appearance of 
stage 3 is conspicuous in these groups. Approximately 70 % of the animals of these 
groups showed larynx changes in the sense of stage 3. 


The fact that in group 7 (treatment with the gas-phase of the smoke) changes of the 


stages 2-6 did not occur, allows us to assume with certainty that the carcinogenic 
factors are to be sought chiefly in the particle-phase. 


In viewing, the charts, it becomes furthermore evident , that with a relatively weak 
influence respectively at the beginning of the treatment, stage 3 predominates in 
the larynx changes, and that with an increasing degree of severity of the larynx 
changes.and an> increasing length of the treatment, stage 3 of the larynx changes 
decreases while in contrast the stages 4 - 6 increase at the same time. Consequently, 

it is a case of a, so to speak, step by step malignization of the epithelium.whereby 

Source: https://www.industrydocumenti ? uosf,^u/^p€^njlk^Qj5^; ; - > ^^>i^^P^ 
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it is not necessary that all stages have to be passed through. 


The lacking infiltration into the cartiladge of epithelium growths in stage 6 , 


r 


designated as "early invasive carcinoma", is a finding which can be explained by the r 

)NTEIr,?ILE' 


reaction between tumor growth and cartiladge. Also in earlier examinations (DONTKD 
and M2HR, 1961), we did not see any carcinoma infiltration into the cartiladges of 
the trachea or the larynx. 

The tumor growth spreads almost exclusively between the cartiladge links respectively 
in the zone of the pars membranacea. In comparative examinations on the ears of mice [ 
(BONTj2'I7iTLL and Associates 1972), we were able to show that also in the large tumors 


of the mouse-ear, produced' by Benzpyrene, the cartiladge is almost never attacked 1 by 


t 


.it# 


'M 


» 

the tumor growth. Apparently, the cartiladge constitutes an extraordinarily resistant ^ 
barrier against induced tumor growth. 


A joint quantitative evaluation of the individual stages of the larynx changes and 


K 


cn 


with that a summarization of these changes per group does not seem to be possible. 


C£ 


W 


The present examinations demonstrate solely that stage 3 apparently constitutes a first 
step towards the stages 5 and 6 and that the stages 5 and 6 are expressions of a 
stronger tumor-triggering effect, while in our opinion, in comparison to the eoeperientps] 
in> man (BUb GBT , J' , R and DONTl.;/ILL, 1954, DCIfTii3P.>TLL, i 960 ), the stages 2, 3 and 4 can be 
assessed as precanceroses "in the wider meaning", wo- would like to regard stage 5 |^, 


as alzreoancerosis "in the narrower meaning". 


L 


"V .. 




‘ V*; 


'if-:. 


Inflammable changes of the larynx were not unequivocally more frequently provable in 
the smoke-exposed animals as compared to the controls (chart 20) (X^=* 13.04 with 4 FC-Jj 
(P-'h I %) ). Inflammations and tumor formation show no parallelity. 


I 


In relation to the changes observed in the upper respiratory tract area, the number 
of tumors of the bronchi and the lung are extraordinarily small. Bronchial! papillomasL ,’ 
(chart 24) as they had been described formerly with nitrosamin treatment and the ~ 


..Source: https://yvvyw.Lnd m s^t 




influence of Benzpyrene, we found only sporadically in the animals treated solely 
with D’JBA and in the hamsters of group IS and ISA treated vdth nitrosarain (ill. 16 
a plus b) 1 . The varying localization of DilBA - respectively DSNA - induced changes 
is thereby remarkable as was already found in the comparison of the place of attack 
of smoke-components and nitrosamin* 


In. the lung we could prove only one infiltnatively grovdng paygrrsnt epithelium carci¬ 
noma in one animal treated simultaneously vdth smoke and D123A (ill. I?). 

In 3 animals (2 males of group 2 and I female of group 5) we saw mucus-producing 
adenomas (ill. IS) proceeding from the bronchus, as SAFFIOTTI (1970)' described then 
after intratracheal BP-application. 

Unequivocal metaplasiae of the bronchial mucous membrane were found relatively rarely 
lletaplasiae were found only in group I (2 animals) and 6 (I animal), that is, in 
animals which wore additionally treated vdth DBBA or smoke-treated vdth the highest 
dose. Bronchial epithelium changes,as Al)BREACH (1971) was able to prove them in the 
chronic smoke-treatment ox dogs,were not observed by us 


Lung: -lacrochami. tdcroliths, "Adenomatoid Lesions”. 

Of importance is also the frequency distribution of the following lung, changes: 
I. Ilacrorhagi accumulations in the alveoli vdth brown, iron-positive pigment 
which we registered after OTTO (I9&3) as "smoke colls". 

2'. Accumulations of pigment-free macrophami. 

3 . The appearance of microliths in the alveoli, 

4 . The frequency of "adenomatoid lesions" of the lung. 


Chart 43' shows that the so-called, "smoke cells" (ill. 19) also occur in not smoke- 
exposed animals and are therefore not to be understood a 3 specific changes, that is, 
are not actually to be understood as "smoke-cells in the meaning of OTTO, which 


Source: https://www)ihdustrydooumenia'uQs.f ^^u’ 
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>;^.:! :^'.y #;• •(: 

tSfP^'luis already been pointed out by GONHIHG (1969). The frequency of the "smoke cells" f If 

‘ O' •■••..i-:.'-c 'r. £■]&.*«: £•£& ;\; V'VV' .•'>*.. >• - >-•'.-■* r. • 

aS&Tfih nrt.milun^nllTr -?r\ f V* Cr»trtl>nLj«v7rvii'™^ /™Anno 4- V> a w i n f Vi j» aa«+>*a 1 fWAH A« tT ' O " i " s ' I 


* &f r in the males.' It cajTbe "assumed that the particlc-phase of the smoke is more stronglyP. 
.*+$#4-l responsible for that than the gas-phase which becomes particularly 'evident in the ??$£*£ 

•$ Mv ?*': •%• • •• •• • TV - ' - O •-*••:. -V •:•••..'•'• ;v-.^. I 

^^Jxaale hamsters in the comparison of the groups 5 and 6 to 7 (a =* 33.6 with 2 FG (F^ I 7 f 


•■^feoups I/T2 and 3 highly ^significant (X 2 —144.3 with 2 FG (P<I 2) F 

*. : . -v • ’• > ^.-..* ;3v'»;- ',:•:•'<"■ 1 k 

j^^Pigmcnt-free macrophagi appeared particularly in the animals pretreated with asbestosf' 

• ■•'•* ~*S’'-*"= ■•.; , f;>-- .-■*' •■ '■'^"'V -"/4~ :* M '2 :Z^:-,J\ L 

V.'. of the groups 12 and 13 whereby often asbestos particles (ill. 20) and ironpignent 

f- deposits became visible. -"^ '*" "'•" , ':' Lr f' ~'V " f^' : ‘ ':' ‘If■*;■ j ’ 

• ’-; f- ■' •. ; : •• ; r ‘ "f '1; --V; .-. V r*^ii i: . ; rf 

«Tp?Vi’^ Cr• V^^-'. ; - ’• v .'• • f ^‘* •’• r -'y 'i-'S’ii :’•••*. ■ 

■^S^^The distinct increase of pigment-free macrophagi is also found in the animals of :*• l' 

:0&kri - v. • -/-•: •^. -H, L 

■;;; •' group 12 . -^treated with asbestos and smoko. /../. .' ■:■ j\\ _ 5 'V;;' : ‘ i‘- 

•^.f-The microliths shovr tha greatest frequency apparently in the animals pretreated with : .v 
D13A. The difference to group K is highly significant (X 2 ^ 81.4 with 2 FG). On the |7 

1£ :V ; other hand,there is no significant difference between the smoke^ej<posed groups 4, 5 1*-, 
•fand 6 and control group 3 as well as placebo group 8 (a ^ 4.02 ^rith 4: FG) 0 It is ii-.L 1 

4>^.'Vf Ri > • :*i* ^>^.y -—: r* *>. <.... t ^ •■■-. ..;,w r , : . w ,;. v a,. ; ^y- • r-* ^ 

■'impossible that microliths are formed after cell damages through the intratracheally (.' 


applied cancerogen, solved in CiD,vrfiich was the cause of. microliths formation. 


Uy j: 

' «- •■; .V i-. l-J ; 


'C- 


■' "Adenomatoid Lesions" of the lung . _ g ■:■_■;■' '• -j 'l ; :.-v^.. 

: In chart 43 we compiled the changes in the sense of a pseudoadenomatosis, better the *- 

*££&?, go-called "adenomtoid lesions‘hyhich were traccablo in the individual groups. - ' f' 

Tf;;:..- -. .-..•••• ■ .... ■ • - - . :-v-.iM •••• 

wtu:*;. -V/ v.\V: ... i-T"-■: A>> - ■ : - = — T- ■* 2 ^ 

. 'The pseudoadenomatoses or "adenomatoid lesions" belong to the most frequent lung charge 
, in the hamster colony which vre used for the present experiment and show a very variecr" 
^r^^rango. ^They are, as we had already earlier mentioned in detail, not to be mistaken J| 

- •-•• ' •• 

'■yi^r^^^^l^^VvW.ifldustrydocuments. ucsf.edu/docs/mlkkQflOO 
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for carcinomas of the lung (CH27ALIER and DOHTi2i:7ILL, 1971). Earlier v/e dealt in 

detail with the genesis of the "adenomatoid lesions" of the lung and were able to 

find that also in the present examinations, the "pseudoadenomatosis" particularly 

with a simultaneous appearance of inflammable lung changes (bronchopneumonias) was 

often very strong in its range. 111. 22 a and b show one diffuse and one focal 

"pseudoadenomatosis" whereby the cilia-carrying epithelia of the bronchus almost 

completely line the alveoli and; thereby give the misleading impression of adenoma- 

resscabling changes which are often falsely interpreted as tumors (see GHEVA-LIEJZ 

and DONTEilVlLL, 1971). "Adenomatoid lesions" respectively pseudoadenomatoses were . 

also traceable in.the controls as chart 43 indicates. .In influence of the treatment 

. 2 , 

on their frequency is statistically only weakly ascertained (X c= 11.67 with 4 gFG 
(P/ I %) ). A dose dependency is however not provable (P >5 %)• 


Source;, https ://www. i nd u strydocu.mepts. ucsf. ;edG/doc£/rffl^^ ** 
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Limy-: Thrombi - Infarcts - Vascular V/all Inflammations 


Aftcp chronic smoke-treatment of dogs HA2&DHD, AUiSBACH, KIPJAAN; and GARFINK2L 


(1970) j~’ 


and others, observed an increased appearance ox lun?; throjgbi» 


* • ^ 

Vfe saw in the lung^, thrombi as well as inflammable vascular changes oftbn combined with 


lung vessel thrombi in the sense of a thrombangiitis. 


Dense inflammable 


infiltrates (particularly leukocytes and lymphocytes) in the vessel wall and in the f , 


vessel vicinity and vascular v/all sv/elling to the point of fibrinoid necrosis were 


traceable thereby. The findings shov/ a vast similarity to inflammable vascular chan* 7 * 


of the coronary arteries and the peripheral arteries. 


Chart x plus y offers a survey of the frequency of thrombi and inflammable vascular 


processes. A hemorrhagic infarct of the lung was observed only in one animal of group ^ '. 


The comparison of the frequencies between the individual groups does not shov/ an 


increase of the changes in the smoke-exposed animals. In the females the test also 
yielded differences between the groups 3, k, 5, 6 and 8 } an x4f 4.52 and in the ' 


ir»ales of 2*44* fop 4 latitudinal degress in eacla instancy These differences are not 


significant (P>5 %)< 


w 

8 i 

cn t 

* L 


Source: https://www.industrydopuiTriB.nts,yesf r 
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HAL-LONE) and Assoc. (1970) as well as AUERBACH and. Assoc. (1970) reported one. lung 
emphysema in the dog after chronic smoke-treatment. Also in other smoke-treatment 
experiments, for instance, in the rabbit (HOLLAND and Assoc. 1963) the formation of 
a lung emphysema was reported!. 


In the hamster, an extraordinarily strong lung emphysema after treatment with papain, 
was described by several authors (GOLDRING et al. 1963, GOLDRING and Assoc. 1970, ; 

GROSS and Assoc. 1968, 1971). The lung emphysema proven' in these experiments was as ' 
a rule traceable throughout the entire lung and often showed an extreme expansion. 

In these changes the lung emphysema could be diagnosed as a rule already in simple H 
histological examinations. A7 

Through numerous examinations on man' it was possible to demonstrate that the diagnosis 
lung emphysema can' only be ascertained with specific methods on tissue profiles 
(HARTUXG 1959 ; OTTO 1963a, b). \. . J'_ 

As we already mentioned in the beginning, we fixed the lungs in our experiments after 
the metnod described by CHEVALIER (1971), in order to be able to proceed from a dilated 
state of the lung in vivo in the comparative evaluation of the lung changes and par¬ 
ticularly in the measuring of the degree of severity of the lung emphysema. All lungs 
were largely fixed in the same state of dilation which facilitated a comparative A 

evaluation of the condition of the lung alveoli. As the chart shows, an unequivocal 
emphysema according to criteria used in human pathology could be diagnosed only in a 
few animals' during the microscopic examination of the lungs. 

An unequivocal accumulation of the diagnosis emphysema, ill. 23, was not recognizable 
in the treated animals (chart 45). Since it is not possible with the small animal 
to carry out the process of emphysema evaluation used today in human pathology on 
a paper-mounted large surface profile with the aid of a screen-system (OTTO 1970), 
wo...attempted to carry out quantitatively comparative measurements through other 
methods. 


V/o made comparative measurements on the following groups: 

Group X : 10o 1 and! 10'£ animals vnth an age of 9-32 weeks (=4. - 27. test Yfeak) 

was compared to 

Group 3 : 20 d animals of the 104. - 129. test week and 

20 $ of the 65. - 93» test week as well as 

Group 6 : 20& animals of the 71. - HI. test week and 

Source: http,s://wwwjndustiy<$.c^ 
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205 animals of the 56 . - 87. test week. 


The animals of group 6 had been smoke-treated daily with 3 x 30 cigarettes. Vfe | 

selected these three groups in order to compare lungs of healthy, young animals 
(group. K) with lungs of untreated controls (group 3 ) of a more advanced' age and r 
animals which had been smoke-treated with a high doss for a long time. I 

ALL lungs were fixed after the initially described method, which means, dilated to r 

the normal volume and subsequently embedded in the usual manner, cut and colored. I 

Tie were careful to keep a largely constant cut-width and a coloration of even strength. 
In order to arrive at an evaluation largely independent from the researcher in the 
assessment of the lungs, we decided for a densiometric process of emphysema measuring, 
(GLAUSER and GLAUSES I 968 , L0NGFI2LD and HJ3NTSL I 969 ). The measurements were carried | 
out with the microscope-photometer LFV of the Leitz Co. after attachment of a grey- 
filter. | 

V/e measured the transparency in % in a lung area of always the same size. This could 
be focussed precisely with the help of the available cross-wires and square diaphragirun 
( 0.6 x 0 . (illegible, fr. ) mm). The examinations -were carried out in a darkened roost 
The zero-value was re-examined before each measurement. In the focussing of the lung ' 
sections which were to be measured, v/e were carsfull to make sure that no larger 
bronchi or blood-vessels rested within the measuring area. This was the reason why ( 
the measuring area could not be chosen! much larger. I 

we made 5 respectively Io measurements per lung. Lungs with strongly inflammable 1 
changes, atelectases or strong congestion could not be applied in the evaluation. 1 
The measurements resulted in the following; 


male animals: 


number of animals 

group K 

10 

group' 3 
20 

grouo 6 
20 

number of measurements; 

ICO 

100 

100 

transparency 




% average value 

SO .63 

80.62 

81.2? 

According to. the variance analysis t 

.he differences betvroen 

the groups • 

statistically not significant (P)> 5 

af). 



female animals*. 

number of animals 

group K 
10 

group 3 

20 

group 6 
20 

number of measurements 

ICO 

100 

100 

transparency 



- 

% average value 

79.38 

79.84 

79.11 


Here too no difference could bo found (P> 5 %)• ' 

Source;. https^/wvyw.,indu.strydo^urpf0^^^ 
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The present results demonstrate that a difference between the controls and the 
chronically smoke-exposed animals was not determinable through a densiometric 
evaluation. Consequently, the lung emphysema rate was not increased by the smoke- 
treatment . 


For the purpose of controling the densiometric evaluation we used a further method. 
Since, as mentioned in the beginning, an evaluation by means of large surface pro¬ 
files was not possible, we tried to do quantitative measuring with a similar method. 

The lungs wore projected on the table top in medium enlargement (object. A 0.25) by 
means of a drawing-mirror (Leitz). A screen of 10 mm side length and 2 mm gradation, 
mounted on the ocular (I2x) made a counting of the lung alveoli possible on drawing- 
paper. The actual size of the measured zone, that is, the zone delimited by the screen 
va.s 0.93 x 0.93 mm. All the alveoli or small bronchi within the range of the screen 
and ; projected onto the paper were marked on the paper with an ink-pen. Five different 
zones -were evaluated per lung. The number of the marked cavities was subsequently 
counted. In contrast to the densiometric method, the profiles of all lungs r/ith 
two exceptions (one atelectatic lung and one lung with catarrhalic inflammation) could 
be evaluated. 


Since differences between smoke-exposed and not smoke-exposed animals among the 
male animals rath a longer survival period were the most likely to be expected, . 
the lungs of group 3 and 6 we re examined. This yielded no significant diff orences 


(P> 5 %)• 

male animals: 

group 3 
controls 

104. - 129. week 

group 6 

smoke-exposed animals 
71. - III. week 

number of animals 

20 

20 

number of measurements 

ICO 

100 

alveoli/unit, average value 

176.2? 

170.96 


The present comparative examinations show that with high-dosed, long-lasting 
smoke-exposure, an unequivocal increase in lung emphysema in the smoke-exposed animals 


v/as not provable vdth the applied measuring methods. 


To supplement the evaluation it must be added that stronger inflammable changes in t'4?- 

Source; https://www. industrydocuniehts:ucsf^du/HbQ§/W!^fi©^®^ 
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f. 

c 

the area of the bronchi (with exception in the range of bronchopneumonias) were 
extraordinarily rare in the controls and the treated animals. C’aart 45 shows the j 
frequency of bronchopneumonia and of severe bronchitis in the individual test groups..- 
A significant increase of these findings was not provable in the smoke-exposed animals. 
Whether the maintenance of the test animals as described in the beginning is also ^ 
responsible for that can not be determined. 

- ■- —. - . 

It should be mentioned in addition that bronchiectases with transition to the so- . 
called cyst lung were observed only once. I'/hother their formation constitutes a 
similar process as in the cysts of the liver and other organs can not be evaluated 
on the one case. I - 

f 

l 

■ [ 
l 
l 
L 
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HI. 

2b Liver 

^7 Already in earlier experiments (DONTIif./ILL and-2D2R: (1959), DOI^JE/ILL. an<* IL5HR'. (I96l£ 
we frequently observed single or multiple cysts o" the bile-duct + to some extent 
arranged in conglomerates, in the liver of goldhamstcrs till. 24). As formerly, we y 
distinguished between liver cysts and the so-called cyst-liver in T/hich the entire 
liver is penetrated by numerous cysts and the extremely enlarged organ shows only 
, ^ remains of parenchyma between the densely settled'cysts till. 25 ). The evaluation of 
the test results shows that the frequency of cysts is larger in the female animals, 

; but that a significant difference can not be proven because of the strong dispersion. 

A correlation to sex of the cyst-liver is not recognizable. 3.26 with 1 FG; 

(P > 5 %) m An increase in cysts, as we and others had formerly observed in the car¬ 
cinogen treatment of the liver CLAUSES and DARNS3I3E3G: (1956), DOKTZ^TILL and LDHR 
(1961 a plus b), DOKTZT^m (1961), BAKHA3GH and REISS (1971),. RXVI212 and OBS&aX * 
(1967), is not provable in the smokc-cxposed animals. - Cysts in other organs^we were 
able to trace only very sporadically, they occured in the suprarenal gland, the kidney 
and the pancreas. - 

According to the observations, respectively experiences made earlier, an increase in 
liver cysts, respectively the cyst-liver in the treated groups could have been under¬ 
stood as an expression of the proliferation-triggering effect of smoke-substances in 
the area of the liver, this was not recognizable (chart 46). 

As in a second essential change, we were interested in the appearance of parasitic 
granulomatoses, respectively other inflammable liver diseases and bile-duct inflammations 
respectively bile-duct proliferation . Those changes could yield information on: toxic 
damages of the liver parenchyma, respectively on the triggering of proliferative 
changes which, with the effect of weak carcinogens, often precede the development of 

cirrhosis and carcinoma formation. Chart 47 shows the frequency distribution of these 

r~ , l 

diseases, '.Vh s tu > r the frequency of hepatitis (vrtiich also contains granulomatous forms' 


m 


i 

yv-J 

J-Vi 




.- i'i • »'. ■ ; 


Source: https://www^pdu^rydocuments.ucsf.edu/docs/mlkkg4G0 
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nor that of the liver abscesses or that of cholangitis shows a correlation to the 
treatment. Liver necroses which did not occur at all frequently, ware very rarely 
observed in the smoke-exposed animals. 

In the frequency of the hemosiderin deposits of the liver (particularly in Kupffer 


r. 

f; 

r 

.j. 


Starcells), it is conspicuous that the animal groups 12 - ISA, included into the testj"" 
later, respectively delivered later, are almost free of hemosiderin deposits. There 
.are no significant differences between the smoke-exposed groups 4, 5 and 6 and contro^j 
group 3 (X^= 2.02 v/ith 3 FG; (P> 5 %))• There is also no significant difference in 
the hemosiderin frequency between males and females 0.30; I FG; (P> 5 %)) .%leX 

duct proliferations which are often an expression of the first reaction of the liver | 
tissue did not occur more frequently in' the treated animals. A liver cirrhosis was 
not observed in' any animal. | 1 

Liver tumors oecured only v/ith minimal frequency in our stock, chart 46. j , 


It is a case of typically metastasizing bile-duct carcinomas (ill. 26), malignant | 

hepatomas (ill. 27 ), of hemangioendotheliomas and of benign tumors lijje hemangiomas 
and papillary bile-duct adenomas. The total number of the oceuring benign tumors does^' 
not allow for an indication of a change caused by the treatment. Solely in malignant 
liver tumors, a frequency increase ensues in the male animals treated v/ith DM3 A. L 

The frequency of liver cirrhosed respectively primary liver tumors or bile-duct tumoi{_ 
was obviously much higher in other hamster colonies . CH2L3TJL&LAN! and F02SRANC3 described 
1965 a frequency increase of liver cirrhosis up to 20 % whereby 6 % of the animals < • 

v/ith cirrhoses of the liver had liver tumors. FORTNER (1957 a, 1958) among others, I 

reported on spontaneous tumors among 620 hamsters 

_ 20 liver and bile-duct carcinomas 

FORTNER (I 96 I) among ISI hamsters C | 

— 8 liver carcinomas ^ . L 

KI.IKEAN (1962) among 7200 hamsters 

=s94 hepatomas (£ I' 

7 malignant hepatomas fly |_V 

4 cholangiomas 00 

2 malignant cholangiomas Ch . ‘ ,, 

3IGHUK, FORTNER, Di2t, RUS5FI3LD (I 966 ) among 79 hamsters g . , • . I*" 

*1 bile-duct carcinoma ... . 4 ^ 

T0MVTI3, DELIA PORTA, SIIUDIK (I96f) among 63 hamsters . ;,*>"■ 

. Sourc : e:http$;//www industry^ 



“* I angioma of the liver 
LEE, TOTH and 3HUBIE (1963) among 54 hamsters 

~ I cholangioma 
TOTH (1967) among 200 hamsters 

~ 2 cholangiomas 

2 cholangiocarcinomas 

HORN and SIEi’SBT ( 1968 ) among 1630 hamsters 

^ I carcinoma 

KIP. KHAN (1950) among 51 hamsters 

I hepatoma 

DELLA PORTA, 3HUBIE and SCGRTECCI (1959) among 151 hamsters 

I cholangioma 

FORTNER and GALS (1956) 

— 2 bile-duct adenocarcinomas. 


After DI23A treatment, I cholangiocarcinoma among 24 hamsters was proven in the oxperi- ' 
ments of RAPPAPOHT, PI2TRA and 3HU3IK (I96l). SKU3IK and Assoc. (1962) found after 
DMBA treatment of the skin (102 animals), I cholangiocaroinorna and I cholangioma, 
after endotracheal application I cholangioma. They had also described tumors of the 
trachea, the larynx, the bronchi, the skin, the stomach, the intestines and the 
mamma as well as the ovaries after DNBA treatment. TOTH (I 969 ) found among 60 hamsters, 
treated y.dth DUBA over a longer period of time, I hemangiosarcoma of the liver besides 
2 stomach sarcomas, 4 mamma carcinomas, 5 papillomas of the tubes and I hemangiosarcoma 
of the spleen. 

7;e discussed the frequency of liver ait\yloidosis in the chapter "General Amyloidosis". 
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HI. 

2c Gasfcro-lntsstinal Tract. 


r 


Because of the postulated association betvfeen the smoking of cigarettes and the 
'formation Of the-' peptic stomach ulcer (see also SCHISVZIiBSUv, 1968), rre v^ere particu^J 
larly interested in the frequency of stomach; ulcera in the different test groups of 
our test stock. .. ■ i ' n v V . * 


‘ • FORTIER reported^ 1957 already on the spontaneous occuring of stomach ulcers in gold- 
hamsters. 


f 

L 


It is understandable that we were also interested in the question of the spontaneous 


frequency of benign and malignant stomach tumors in view of the varied treatment of * 
the test animals. . £ 


There had boon several reports on spontaneous stomach tumors in goldllamsters. FQRTNuJb 
(1957, 1953) described among 620 hamsters a total of 124 tumors (carcinomas, sarcomasj 1 
polypi)! in the gastrc-intestinal tract, and 1961 among ISI hamsters 12 omasum papillo^ 
mas and 3 carcinomas (stomach). T011ATI5 and Assoc. (I 96 I ) 1 savr 3 papillomas among IQ3 : f 
hamsters, DuI.7LV.X andi HaRP.OLD (I 962 ) I carcinoma among 3^0 hamsters, L ZZ and Assoc. 1 
(I 963) 1 2 omasum papillomas among 54 hamsters, and TOTH (196?) 3 omasum papillomas L 
among 200 hamsters, r/hercas KXRidAN, (1962) found; among 7200 hamsters no stomach car¬ 
cinoma 1 but one duodenal polypus. Polypi of the glands of the stomach were described [ 
rarely (F0R1MHI I 96 X and DlLTHAl and dliRROLD 1962)• Polypi in the intestines were des^i 
cribed by FGRTrJIR (1961), DZLLA PORTA (1962) and 3ICKUK and Assoc. (1966). F0RTK2R 
and GALR (I953)fCund one adenocarcinoma in the intestines. 

Stomach tumors were frequently observed after treatment with carcinogens. After oral 
application of DV3k, CHU and 1A41GR-IT (1965) saw carcinomas of the omasum. After intra¬ 
venous dispensal of DIB A, TCTIi (1969) observed 47 papillomas of the omasum and 1 13 I ’ 


omasum carcinomas as well as sporadic polypi and carcinomas of the intestines among 
60 hamsters. DULA FCRT'A andi Assoc, ( ! I9>3): found after multiple intratracheal applica¬ 
tion of D13A in one of 7 surviving hamsters an esophagus carcinoma. 


■si 


-.'r* 

i 


i 




% 


V. r e v.ero able to' prove the following changes in' the individual sections of the gastro-^ 
intestinal tract: 

I. In the esophagus w© found papillary growths; of the pavement epithelium (ill. 23) |J| 


only In the animals pretreated vdth DAB A, chart 50. Only onco, grouo 3, we observed 

r 

in a not-treated animal a beginning, pavement epithelium carcinoma (111. 29) of the t 
mucous membrane of the esophagus. A correlation bet’.veen treatment and tumor formatio. 


-* • • * ; »'*■ ,vCA >.»► t *jj- A-sA w 1 1 



Source: https://www^a4i^trydocuments.ucsf.edu/docs/mlk^|f)00 
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in the esophagus could not be proven. 


2 . In the stomach we found with differing frequency fresh and older ulcerations of 
the mucous membrane which' were already macroscopically recognizable in some in¬ 
stances. Chart 50 shows the frequency of the stomach ulcera in the individual test 
groups. ; 


A significant increase of the stomach ulcera in the smoke-exposed animals, particularly 

.... • . . q- • . ... • 

* in> dependence from the dose, was not provable in comparison to the not smoke-exposed 
groups 3 and 8 (X 2 . 8.49 with 4 FG (P>5 %)h ~ " 


The frequency of gastritis , too, did not differ between smoke-exposed and not smoke- 
exposed animals (chart 51)* Here,.7/e only termed diffuse, strongly inflammable infil¬ 
trations of the mucous membrane of the stomach as gastritis. 


In test and control animals, we observed typical stomach oaoil 1 omas (ill. 30) of mor¬ 
bidly grovang multi-layered pavement epithelium of the mucous membrane of the omasum. . 


These stomach papillomas rjere unequivocally more frequently provable in the animals 

2 


pretreated 1 with D13A 1 . (Difference between the groups I, 2 and 3 : X =* 203-4 with 
2 FG (P< I %) ). Chart 5 (next number illegible, Tr.)■ shovrs the frequency distribution 


of the papillomas of the stomach. Smoke-exposed animals showed no increase in stomach 

2 


papillomas (difference between tha groups 3, 4, 5 and 6 : X -7 1 .36 with 3 FG (P>3 %))'• 
Besides benign papillomas, we also observed Infiltratively grovring, to some extent, 
keratinized pavement epithelium carcinomas of the omasum (ill. 31 ), (chart 50 )* here too 


a greater frequency was evident solely in the male animals pretreatod with Di3A (differ- 

2 

ence between the groups K, I, 2 and 3 : 10.4 v/ith 3 FG (P approximately I %)* Car¬ 


cinomas of the stomach glands: were not provable. An increase of stomach tumors in the 
smoke-expos ad animals, in dependence from the dose, was not provable in comparison to 
the control animals. 
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3. Intestinal Diseases: Aaonz the intestinal diseases, unspecific inflaonahea diseases 

- ° * _. . ...... -- . Ir t, -« 


Source: https://ww\%«dugtrydocuments.ucsf.edu/docs/mlkl^lp00 
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and invaginations must be separated from parasitic diseases and the intestinal diseas! 


which is termed "wet tail". 


Upon dissection, a moderate to intermediate infestation with syphacia obvelata (oxy- 


uridea) was found in several animals. The sexually mature worms were discovered in the 


coecum and colon. 


A larger number of hamsters fell ill, approximately 15 to 20 days after their arrival/ 


vdth an extreme enteritis which presented itself as an ileitis terminalis, respective] 


a typhilitis and is known in the American literature as "wet tail" of the hamsters. 


Clinic and pathology of the disease are in accord v/ith corresponding descriptions by 


SHEFFIELD and B2VEHDG2 (1962), HANDLES ( 1965 ) as well as JONAS and Assoc. (I9&5). 


Frequency, see chart. 


The disease starts with a diarrhoea which moistens the tail region of the animals. 


'iVithin a few days the animals become emaciated and die within from 48 hours to one 


week after begin of the symptoms. Inflammations of the ileum and coecum are patholbgij^ 
cally-anatomically prominent. They are combined with an extreme thickening of the in¬ 
testinal walls, diptheroid coatings and ulcerations which perforate occassionally. [" 


Few animals survive the acute illness and die subsequently of complications like ad¬ 


hesive peritonitis, abscesses in the mesentery, scar-strictures as a result of the 


ulceration. 


1002968609 


Histologically recognisable is first of.all, in the area of the mucous membranes of tj 


ileum and ccecum, an intermediate to extreme inflammable infiltration of the mucosa 


with desquamation of the epithelium and formation of diptheroid coatings. This is 


followed by a regenerative, strongly hyperplastic new formation of epithelium with 


distinct cell polymorphy and numerous mitoses (ill. 32 a - c). This pattern caused l ) 


J0N.v3 and Assoc. (I9&5) to speak of an enzootic adenocarcinoma, numerous necroses of 


the mucosa were found besides the hyperplastic changes, they can focally extend through 
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Mo specific viruses coulct be indentified through the bacteriological examination. 


Neither prohylactically, as SHiFFliiLD and (1962) suggested, nor therapeutical-' 

ly was it possible to exert an influsnes on the course of the disease with neomycin- 
sulfate. In the initial phase of the test, a total of 439 animals per group died of . 


“wet tail”. * 

A relatively frequent cause of death were intestinal invaginations. Ocdassionally, 
they wore combined Tiith inflammable changes, but in most instances, they occured in 
already emaciated animals of advancedage. 
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Cardiovascular System •'' ’../ AA- '“tf/■ _■’-/,/./ ' , „ 
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Numerous researchers have been concerned with the question of the effect of smoke- “£.■ '■ 

. ;• . i-'-'-'.y ... - ■. ;■. .... ;• ,... • - ' -- , . ‘ •;. • j ''."t • ' J 


substances on the heart and the 


K. V. 


circulatory system. . ..--A .•••.’ - 

•••••-* ’ "W : - . v •• • ••■ • ■*••• •••• - . 


;.i»hile, up'to a few years ago,' nicotine was predominantly held responsible for the 


■ / supposable effect of smoke-substances on man (see AUERBACH and Assoc. I 965 ), CO As ^yTT 
being included into the discussion as an essential factor, to an increasing extent, |J 
/through the experiments of ASTRUP and Assoc. (1970) as ?rell as other researchers, ;</ 
.,*. event hough the findings postulated for the rabbit did not occur in other animal broedj>- 

(monkeys, dogs, rats and mice) /with an, to some extent, extreme CO-concontration ./$&• I 

f'r‘W^nnra'5* ToeT\ .... ...;. v\-:a- I- 


(THEODORE and Associ 1971) • '.•K.,-'- 

.Through chronic application of nicotine, particularly in combination with an athero- T 
•genic diet, an increase of the tendency to arteriosclerosis was observed in the rabbiD 
; The test results after experiments with pure nicotine application aro very varied. 

SCHIS'^LBEIrl and EBSHHARDT (1972) drew the conclusion, -"that nicotine alone, even in f 
’ a high dose, cannot produce any degenerative vascular changes, even in a species vcry{_ 
"susceptible to developing an arteriosclerosis, but that it shows an effect as an Av;A; 
additional factor" (lit. in: The Health Consequences of Smoking 1971/1972). After in-r 
toxication with CO, an accumulation of arterioscleroses was observed in the rabbit I 1 
(ASTSUP and Assoc. I 967 ). Literature in : The Health Consequences-of Smoking I971> 

1972, 3CHISVEL31IH and Assoc. (1970). After chronic smoke-treatment of dogs, AUERBACH 
'and Assoc. (1971).saw an increase of sclerotic vascular changes particularly on the | 
heart. Upon critical evaluation of the entire test results with nicotine, CO and totaL 
smoke treatment, it becomes evident that the effect obviously fluctuates extraordinari¬ 
ly from one animal breed to another and' is largely dependent on the food supplied to j " 
the animals. . . 


Earlier observations on inflammable vascular diseases after nicotine influence (lit. t ■ 
see LARSON and Assoc. I 96 I) are difficult to evaluate because a comparison with contrl l 
groups of the same age is often missing in the tests. This holds true, to some extent, 
for examinations of not inflammable vascular diseases, particularly in larger control,. 
groups of dogs (CHEVALIER and KER3T3N 1970) where vascular wall changes (hyalin-fibroj L 

ssvel'linff) ware nhsamrari in stafci stlieallv simmi fieant. fr«(3ti»n(>v xv-i-hh. i neneriiST na n nr.«_ L. 


swelling) were observed in statistically significant frequency with increasing age 


A number of experiments was concerned with the sebacic acid metabolism of the animal sf. 1 
after nicotine treatment as well as total smoko treatment. 7/hils predominantly increase- 


of the free sebacic acids, but to some extent also an increase in the cholesterol level 
were observed in man, the experimental tests show very varied findings for the effect* > 
of nicotine and total smoke (lit. in: The Health Consequences of Smoking, 1971, 1972 I 
as well as K2H3K3AUM 1967). 


Already earlier, we reported (RECKZEH and BCNTLELOLL 1970) on an increase of the cry-1 
throci'tos after chronic smoke-treatment oT the goldhamstor. V.'o attributed this -erythr%»- 


throc^os after chronic smoke-treatment oT the goldhamstor. V.'o attributed this -erythro¬ 
cyte increase to the chronic co-intoxication v;'nich takes place in our smoke-treatment 
method through' the interval-free smoko inhalation lasting over a longer period of tir.f 
Our experiments DOiiTEMV/ILL and Assoc. (I 967 ) demonstrated, that vd.th the high-doso 
smoko-treatment, up to 20 / CO-Hb is produced daily, which means, quantities which are 
not observed in man even in extreme instances. The persistent relative oxygen deficits 1 
is obviously compensated in the h;uaster through an increase of the erythrocytes.. 


t , v ; 
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That proves that a maximal CO—inhalation took place in the technique which 1 w4 chose, 

and that we can also count on a high inhalation of other smoke-substances. J 

Since, as we were able to observe already earlier, a severe vascular amyloidosis of the ', 
kidneys with, to some extent, considerable shrinking appears in the hamster with increasin 
age, which must necessarily lead to a resistance rush, several components like nicotine," ' 
and CO-effeet as well as hypertonia concur in the test arrangement. This was the reason * . 
why it seemed informative to examine the effect of the smoke-treatment on the sebacic ^||j| 
acid metabolism in order to be able to better evaluate the postulated findings (see c ha p-- ‘ 
ter 3). . '' 

Vascular wall changes in the sense of an arteriosclerosis were observed in the hamster ’!•] 
after a "cholesterol diet" by ALTSCHUL (1946, 1950) and DEUEL (1947). Other authors like 
GOLDISN 1 (1950) were not able to confirm these experiments. Whether the observations of • ./?' 
ALfoCHUL (I94o) are cases of an arteriosclerosis, is doubtful, since a part of the vas— •> 
cular changes corresponds fully with the vascular amyloidoses observed by us. HANDFORTH 
(1962) described necrotizing arteritis and heart infarcts in the hamster after treatment ' 
with isoproterenol. F0RTi;mR (1957) observed perivascular inflammations, hyaline vascular 
necroses of the arterioles, vascular thromboses as well as inflammable diseases of the 
myocardium and endocardium as spontaneous diseases in the hamster. , 

• ' 

In our tests, we predominantly examined four vascular sections: vessels of the heart and 
the lung, changes on the aorta ascendens a3 well as stomach aorta and the pelvic arteries.| 

The vascular changes observed^ in all four sections were essentially cases of inflammable 

. *<■- -!;■ ! 

vascular diseases . These showed a vastly uniform pattern. They could be summarized under 
the term, of thromartariitis. All the morphological changes, also observed in man, which 
were described under these disease designations, like fibrinoid swelling, fibrinoid 
necrosis, proliferation of the endothelium* inflammable infiltration in the vascular wall 
and vascular vicinity were provable in tho same way as beginning aneurysmatic bulging 
of the vascular walls. This is easily recognisable by comparisons on hand of tho evalua- 
tions (charts 53 and 54). Inflammable vascular changes ware in the lung mors frequent- 

ly combined vdth vascular thrombi, see chapter Respiratory Tract. 1002968612 it 

Chief localization of the inflammable vascular diseases were the large coronaries (ill.33) 


\r*. 
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>;•\\ : y.'. ^ • ••'.'• •, -''>.V ; . . ? v/ r ~. }& r .* '.. •' *. ; , 

and the pelvic vessels (ill* 34). Inflarable changes of the aorta ascendens were ob- 
served only very rarely, but they were often severe and, predominantly in the chest sec 
:-v;y4->.'. tion, combined with aneurysms respectively ruptures of the aorta which is demonstrated 

OdP ^1? ’ ! ; *r * " —.V -.•■••• • - ‘.'T •* ’ ' •- " •' ’ - 

by illustration 35. The relatively small frequency of inflammable vascular diseases 

- ** ^ ' '•;•*•. .• • ■’ •* e a** . • ; ■ { i: ** ' •-•*■/■ 

" complicates the evaluation of the question,whether the smoke-treatment has led'to an 

. . ,.j increase in vascular diseases. The inflammable diseases of the coronary vessels were in 

* : fefc*Srt - .. b — 

- the female animals highly significant , with variances more frequent than in the male 

-■ . OiDi^d“'V • ' hyo * "• I- - ■ '■ -. • ■ * - ' - ■ ' *- 

; animals (2T^ 54.9 with I FG; (PV I %))* In female animals which show a shorter surviv 

' T ? r.f.'n e: . : ... r-i- -.r-' • 

. period - apparently due to frequent inflammable diseases - the number of coronary in- 

' • ■ Vbr CUT;:1 U'.r.^n >. . . . :< .. ‘ ’ i V v •.-i. 

- flamnations is, to some extent, distinctly higher in the smoke-exposed animals as coo- 
^pared to the not-treated animals. This holds true particularly for the groups 14, I5> I 
^ and 18 in cos^arison to control group 3. However, the frequency in group 6 is not sig- 
■ nificantly higher in contrast to group 3 2.15 vrlth I (P>5 %))'•• The number 

. m.«■ of coronary inflammations: after smoke-treatment is not higher with certainty in the 

male animals . The frequency rests in almost all the groups approximately at I 5b. Solely 
in'group 15, 3% of the male animals had coronary inflammations. Inflammations of the 1 
vessels of the pelvic and the upper thigh ; also occured unequivocally more frequently in 


j’rS'V'yiV 2 *•"' - 1 ‘ y* • > "■ • • ‘ • •' 

female animals (Z » 37*7; I P^; (P< I %))• An uneouivocal frequency increase in the 

— —. smoke-exposed animals as co.moared to the controls (groups 3 and 8) ms not provable 
• (X 2 ^ 14.73' with 5 FG; (P^I %) ). ~ 

In contrast to that, we were able to prove calcifications of the vessels of the media 
only in one animal of group K in the ^rca of the aorta (ill. 36) and the larg 

vessels of the pelvid. In examining the mentioned vascular sections, we saw no clues , 
y/hicn v/ould point to unequivocal vascular change 3 f comparable to arteriosclerosis^ as the; 
are described, analogus to man, in the monkey or the pig. ‘ 

Among the observed diseases of the heart, two groups must be distinguished: h. 

1. inflammable heart diseases, 

2. degenerative diseases of the heart muscle. 


'. a v‘* 7: > '- •_ 
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Among the inflaacablo heart diseases , diseases of the cardiac valves stand in the fore¬ 
ground. V» r b compiled their frequency distribution in the subsequent chart 55* These cardiac 
valve diseasos are cases of endocarditis in all degrees (ill. 37 a, b and c) beginning 
with a swelling of the cardiac valves and inflammable infiltration to a maximal polypoid! 

- i'.v 

coating of thrombi which, in parts, completely block the flow-out path. Chronic endocar- 
dites with fibrosis and calcification were also observed. Chief localization of the 
endocarditis were, in the same sequence as in man, the mitral valve and the aortic valve 
and the tricuspid valve. Occasionally, the inflammable valve changes also extended to 
the mural endocardium, from the aorta valve also to the aorta. In a large number of - '1 
animals of all the groups, extensive thrombi were found predominantly in the left atrium 
(Vorkammer) (Ill. 38 ) which often filled the vena cava inferior (Vorhof) and the auricle 
(Harzohr) completely. An obvious correlation between these thrombi and the valve thrombi 
is provable only in one of the cases. There is no correlation to the treatment. 


Besides these inflammable valve changes, we observed the already described changes in 


the sense of the arteriitis and periarteriitis of the coronaries. Thereby we counted 


l 


fibrinoid swelLLngsanong the inflammable vascular shangxs. diseases since they must be 


considered preliminary stages of these inflammation processes according to general 
experience. 


Inflammable vasculare changes of the aorta were rare and occured only in female animals. 
This fact demonstrates a parallelity to the vascular inflammations of the heart which 
occured more frequently In female animals, Aneurysms of the aorta were also more fre¬ 
quent in female animals. Parietal thrombi of the aorta occured only in one control animal. 
Besides the described inflammable vascular changes, vascular processes within the scope 
of an amyloidosis were prominent, as we described them particularly in the liver, kidney, 
spleen, suprarenal gland and in the testicles (see page ). 1.QQ2968614 


In this context we were interested in the comparison between body weight, heart weight, 

- ' SIS; 

kidney weight. The comparison between body weight and heart weight (charts 56 - 63 ) as 




; V 
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- ■ ■** •"*■'■■ ^.* ' ■ v . . ■ ■ ■*■ • ‘\w ■ - ' , 

well..as.kidney weight was intended to give a clue on the presence of a rise in blood- '_'j*- 
pressure. An:increase of the heart weight with hereditary muscle degeneration was des- r | 


cribed by CNISHii and Assoc. (1970) . The mentioned correlations are discussed in the 


following. 






* 'f ' * * ‘■.*•■ •' V* ; V\ ; J-.., :. . -..' r • ' -,r. f ., 

Correlation between Heart Diseases. Bnd-.Teicht, Survival Period, Heart Vfeight, Kidney 






r 


In the-charts ;56 --63 the average end-weights, survival period, heart weights and kidney T | 

• ■■ ••.' :■•' • ' . • ' V. 

weights are. listed for the animals in which the corresponding pathological finding was I 


diagnosed, they are listed for 4 heart diseases (inflammation of the raitralis 


ri 

inflammation 


- ■ . ...... - . _ 'l . 

of the aorta valve, inflammation of the myocardium, necrosis of the myocardium). The " >$jr‘ 


L 


average values are calculated separately for the different test groups and the sexes. J 

•• •• - .'■■■■ *■ ■ ■ . . /; i; 

Only such groups were included in which' at least 2 animals demonstrated the stated patho-|^ 


logical finding. As a comparison, the weight, respectively the survival period for the 'j.'s.v; 
total number of .snisals J.n the group in question,was listed in each instance. , . 7 


In the inflammation of the mitralis vmich occured most frequently in the individual grou] 


roupj^, 


there appeared no unequivocal difference between the average ’weight in tho partial popu- :• 


latio.n of diseased animals and the total average weight. The average values of the partial 


L 


population fluctuate irregularly around the corresponding total average, whereby deviatici : j 


L 


upwards arc more frequent than 1 deviations downwards. The differences however, are not 
significant which is attributable in some parts to the low number of animals in the parti|^ 

tort Naples. 100296861 S 


L 


bomewhat more unequivocal is the finding for the average survival period which rests above !i 
the total average in all groups for the animals with mitralis inflammation. The differ«n-|Jj 


ecs 3.r^ 


in parts considerable and arc significant particularly in the feinales {o. g* in ' m,. 


*-.‘ 4 . ''J 


tee group' K: 4» 6, 8, 16). The animals with inflammation of the mitralis have a longer 

' . v.-i, ... .pA-V--’’ 

survival 


L 


arvival period than the rest of the animals. • V' 

;, SQUFCd;vl^p§:/^y^:ihyti|^dQi5uments,uQ^^i(/fil<^s/mlk'k'0005'' • ‘ w " ' 
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In the heart weight, the average value for the animals with mitral!s inflammation rested 
in almost all the groups above the total average. Only the groups 6 and 13 were an ex- ' 
caption. The differences were however mostly not significant. Particularly high differsn- 
ccs v;ere found in the groups I, 5, 7, 12, 16, 13 and 18 A. 


y :5k 


In the kidney weight, the differences between the partial population v/ith mitrails inflam¬ 
mation and the entire population were less distinct. The values in the population- with 


mitralis inflammation however, rested hers too mostly above the total peculation values. % 

7 '-- ■■■—■» — • • -V-.- 

An influence of the treatment could not be established. As far as weight differences were 


,a.« 
> I vt 


present, they should be predominantly attributable to the more advanced age in the group 
with mitralis inflammation. : .:<■ 


Inflammations of the aorta valve were missing in the groups 2, 4, 13, 16, 17 and 18 A. 

In- the remaining groups, frequently only 3 or 4 animals showed inflammations of the aorta 
valve. Only among the male animals of group I, there were 6 cases. The Comparison of the 
average values was naturally very uncertain with these low numbers of animals. Therefore, 
differences could not be ascertained statistically. It is however conspicuous, that the 
end-weight in : the pathological group rests mostly under the total average. The average 
survival period however, is mostly somewhat higher than in the entire group but the differ-] 
ences are not significant. It is conspicuous, that in group I, the heart weight of the 
female animals with aorta valve inflammation is considerably higher than- the average 
heart weight of the female animals in this; group. However,the kidney weights of these 
animals rest below the total average. This is an indication of a negative correlation 
between heart weight and kidney weight, however it could not be statistically ascertained 
(only two animals showed a pathological finding in this group). 


1002968616 

In the animals with inflammation of the myocardium, it is conspicuous that they have, 
particularly in the groups K, 2 and 8, a considerably higher end-weight than the total 


number of animals in these groups. The heart weight and the kidney weight in these groups 

■ ;■ - •• . . 

also climbs above the average weight. Hoy/ever, the number of animals in the pathological^ I 
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group is too small to obtain statistically significant results. | 

In the animals with necroses of the nyocardium, the average survival period is sign!- P 
ficantly higher than the average value in the entire group. The heart weights are also 
in almost all groups higher for the pathological animals than for the rest. In the kidn|~r 
weights, no unequivocal statement can be made on the differences to the total average. ^ ’ 

Because of the examinations of the myocardium and the cardiac valves carried out on all 
animals, it was possible to exclude valve and myocardium diseases as factors for the T 
enlargement of the heart. | 

In the pathological changes of the muscles of the heart, wo made a basic distinction bej- 
tween dystrophic changes of the muscles of the heart which occur in parallolity to skele¬ 
tal muscle dystrophy and are described in section III, 2 e, and between the myocarditis^ 
and severe purulent pericarditis (once among control, once in a treated animal)respective- 
ly heart infarcts. Myocardium inflammations were more frequent in the female animals arj 
shov/ed no correlation to the treatment. V/c observed larger heart infarcts in two animals 
( ill - 39>. These oecured in the controls with the same frequency as in the treated anicLl: 


In the discussion of the pathology of the heart, blood-forming foci vidth bone formatiorl_. 
and marrow formation' occuring in the heart, should be mentioned. In the myocardium, of tj : 
septum at riorum,; there is normally a cartiladge disc in the area of the base of the aorta 
It will ossify occasionally in older animals whereby blood-forming foci may occur in thj^ 
area of ossification. 

L 

Besides inflammable and degenerative diseases of the cardiovascular system^ tumors play 
a minor part. Je found malignant hemangioendotheliomas (ill. 40) and benign hemangiomas^ 
(ill. 4l)as they were described in similar form in the mouse and the rat, also in the _ 
area of the *" 


spleen (see chart 64 ) 

\see III/2 b ) 

k , So4rce;-http£^yywjndus^^ 
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skin - soft tissues 
uterus 


(see III/2 k) 
(see III/2 h). 


Similar tumors hudi been sporadically observed in the hamster already earlier* FOaTRSR 
(1953) saw among 620 hamsters 13 hemangiomas of the spleen, DSI1A FORTA (1962) among 
19 hamsters I angioma of the spleen, KIRK2AUJ (1962) among 7200 hamsters 8 hemangiomas of 
the spleen, L13 and Assoc. (I963) among 54 hamsters 3 hemangiomas of the liver (2) and 
spleen, SICHUK and Associates (i960) among 79 hamsters I hemangioma of hhe v 'spleen and 
TOTH (I967) among 200 hamsters 2 hemangiomas of the liver. In addition, LIKTO (I95S) "■'* 

described one angioma, VALSKTOVA and Assoc. (I962) and K23T1H30H and CARLTCir~(I970) each 
one hemangioendothelioma. 

Upon chronic treatment vdth D1BA, hemangiomas (liver, spleen, lymph nodes, skin) and 
hemangioendotheliomas (kidney) were observed by TOTH ^1969):, RAFPAFQRI and Assoc. (1961) 
as well as 123 and Assoc.. (1963)Vmile malignant vascular tumors occured only sporadically 
upon treatment vdth Dxf3Ay RA3SQ2 1 and Assoc, (i960) saw after intratfachcal application 
of polyoma virus among 22 hamsters 9 hemangiomas of the liver besides 6 pavement 

epithelium carcinomas of the lung. 

Vie found in our experiments no correlation between the formation of the tumors of the 
cardiovascular system and the treatment. V/ts assume that all discovered tumors are cases 
of spontaneous tumors. 




Source: https ://wwwjr^iusj^ocuments.ucsf.edu/docs/mlkkO®0O 
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Spontaneously appearing degenerative changes in the skeletal muscular system of the 
goldhamstsr were apparently first observed by ALTSGHUL (1946)'• There vfere already |~ 


earlier reports (HOUCKIN 1942) on the frequent appearance of muscle degeneration' in 


the goldhamster due to vitamin 2 deficiency. HG23UBS2& and Assoc, described 1962 a 


f 


- ' primary degenerative disease of the myocardium and skeletal muscle in an in-bred stoc| 

■- ;• _ V.;. ' -'AG V I, A-'SiVr.'. 


I 


; of Syrian goldhamsters. KOiSUSGSit and' BAJU52 (1970)' reported later on a varying occurp 

•• . ■ . 

ance of muscular dystrophy in different hamster breeds. The degenerative muscular di-l 


seases v/hich often occur simultaneously in the skeletal muscular system and the mus- 


l 


cular system of the heart, show considerably varied patterns* Fine granulous scale arc 
deposits are in parts recognizable in the cloddy, crumbled muscle fibers, in parts* tJ 


have simultaneously cloddy decay of the muscular system^ so-called Zenker Degeneration* 
respectively muscle fiber necroses and extensive regenerative processes with connec- 
tive tissue and cell proliferation as they are also described in human muscular dystro¬ 
phy and'different myopathies of domestic animals (ill. 42 a - c). In the degenerative 
changes of the cyocardium> one often recognizes: side by side, all stages of fresh 


muscular necroses and ossification to connective tissue morbid growth and scar forma¬ 
tion. The electronmicrcscopic picture of the changes of the mu 3 cular system ;ms des- 


cribed by GXI3HI and Assoc. (1970) 


L 


According to the research of HU13U3S2?.'and : BAJU3Z (1970), tne changes of the skeletal 


muscular system as well as those of the myocardium are cases of a genetically con- L_ 
ditioned illness vjhich is ■ boundi to the X-chromosomc. Chart 65 shows the frequency of 


L 


the degenerative muscle diseases' in the skeletal respectively the cardiac muscular 
system. An influence of the treatment on this hereditary illness could not be proven^ 


It is conspicuous, that the frequency of cardiomyopathies is considerably larger in 
the groups 12 - 13 A than in the groups K - IX. However, the frequencies for cardio- 


•>V 


- cyopathy as well as for dystrophic myopathy within the groups I - II and vdthin the ^ 

* • --v .w.vv. u .... . '> u;:; 




M 


Source: https://www.iwfewi^oci^ents.ucsf.edu/docs/mlkkOfDT? 
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groups 12 - 18 do not differ significantly from each other. Since all animals (K - ISA) 


cane from the sane breeder and the same colony, only the time of the test begin could '■;£ 

’• - " • .* “'t - . , .... - <v _ ■ ■*.-. v 

■ 5 be discussed as a reason for the differing frequencies. The groups K - II were delivered 
. in spring (February to Uarch) and the groups 12 - IS in fall (September). The tests j%|§ 




were begun' accordingly. 


f-'.t 5--; -''vfV >* 


An influence of the smoke-treatment is not provable. 


) a * 


’ ;V- 


,.V * *■' 
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III. 


2 f Kidney and conveying; Urinary Organs 


r 

! 

r 


In the postulated correlation between inhalation of cigarette sncke-cocponcnts and v 
tumor formation in the bladder - literature see SGHIiSTivIiHSIH and ZICKGP.AF (I 968 ) - [ 


a more exact examination of the mucous membrane of the bladder seemed necessary in thr 
test animals. Since the animals had absorbed 1 a high concentration of smoke-copponents“ 


a tumor-triggering effect in the bladder was Tfithin the range of possibilities. 


The evaluation of the findings of the histological examination of the bladder showed. 


besides sporadically occuring inflammable' diseases of the bladder wall and the mucous 


r 


membrane (a total of three cases of severe bladdar inflammations in groups 6, 8 and 3^; 


only in cne animal of group 18 A Cnitrosamin vdtheut smoke-treatment) a typical,, mildly 


capillary carcinoma of the bladder (ill. 43) 1 with beginning v/all infiltrationw 


1 


Spontaneous bladder carcinomas have so far not been described in the hamster. Througfj 
treatment with o-aminoazotoluene, it v/as possible to produce bladder carcinomas in a 
frequency resting far higher than in other test animals (TOLLITIS and Assoc. 1961). , 


Tumors of the kidney were also extremely rare in our stock. Y. T e found in one treated 

j 

itro-c 1 


animal (group 18 - smoke-treatment - died before the additional treatment with nitro- 
samin)one renal pelvis carcinoma (ill. 44) with, in parts, papillary structure of 
the distinctly, infiltratively growing transitional epithelium* 




Spontaneous kidney tumors had' been snoradically observed already earlier by FCRT£21 
and GILS (I95S):, FOlThS (1957, 1953):, DUi-SttU and H^HIGLD (1962), FOZrtflsa ( 1961 ), 

TCCLA& ( 1963 ), 3031 aiid XIC-3X (1964), TCTSH (1967),. They v/ere cases of adcnocarcino:J 3 
and of nephroblastomas (lilm 1 3 Tumor). That different carcinogens are tumor-produeinJ- 
in the kidney of the goldhamster (nitrosamihs - TC?AVTIS and Assoc. 1964; benzpyrene - 
DOMTilfuTLl and RAliZ (I9oQ)wns proven by the mentioned authors. 


L 

:l 


Besides the described! tumors and the diseases of the kidney, discussed under amyloi¬ 
dosis, a small number of inflammable kidney diseases(nephritis, pyelonephritis) were 1 
found independent of the test arrangement (chart 66):. Y/s should also mention the spo^ 


radic occurance 3 of kidney cysts (2 cases in group K, one case each in group I and 




’ Y-V .rX'^v:;sL 
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I 
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group' 10), (see cysts of the liver). 


A comparison between' kidney weight and heart weight seemed significant to us, particu- 


,.i> 


larly in view of the appearance of "arteriosklerotic" or inflammable vascular diseases, 
respectively the formation of renal high pressure. 3TR0IA and Assoc. (1954) had proven’ 
that a renal ischemia in the hamster leads to a rise in blood-pressure. 








In the charts 67 and 63 are compiled the average heart and kidney weights of the dif- f i 

V '■ .m TO-, -v;-.#. 

ferent test groups for the stages I, 2 and: 3 0 f kidney amyloidosis, see chapter ' 
"Generalised Amyloidosis". It is conspicuous that the average kidney weight of the \':M. 
ani ma ls v/ith an amyloidosis-stage 2 is higher in all groups than the corresponding 
weight for the total number of the animals; the kidney weight of the animals with amy¬ 
loidosis-stage 3 however, is in most groups lower. It was possible to ascertain the 
differences between stage 2 and stage 3 vdth overwhelming statistical evidence (with 
a probability of error of 5 %). In the females of group 5 as well as in the males of ' 

the groups. 3 and 1 6 , a difference in kidney weight between stage 2 and 3 could not be 
ascertained statistically. 


The heart weights on the other hand did not show any distinct dependency on the amy¬ 
loidosis-stage of the kidney. In most groups the average heart weight in stage 3 
rests under that of stage 2. But the differences are mostly not significant. Only in 
group 6 o’, tht; difference between stage 3 and: stage 2 is statistically ascertained. 
In several groups (Ko, I %, 2 k & 5 $ and 9^), the weight is higher in stage 3 
than' in stage 2, however this increase could not be ascertained. 
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for a further analysis of this correlation, we investigated the correlation between' 
difference in body-weight and kidney-amyloidosis. In the charts 69 and 70 are listed 
the average weight differences (between end-weight and initial weight) for the animals * 


with the different amyloidosis-stages. Almost all groups show here a distinct negative 


• .. . ■ : . 

dependency of the weight difference and thus of the end-weight from the amyloidosis-)' 

- - vjJ 
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stage; that is, the end-v/eight of the animals is considerably lower in stage 3 than |> 
in stage 2 or I. Particularly great (and highly significant) 1 is the difference in the 


: r groups K, 3 , 4 and 5» In the smoke-exposed group 6 on the other hand, the difference! 1 
between stage 2 and stage 3 is only minor and statistically not significant. The in- p 

I \ 

fluencc of the kidnsy-aqyloidosis on the weight of the animal is here obviously covered 
over by the influence of the smoke-treatment. .. jj" 

rlLi 1 •• • * • •..-a. .. 

The dependency of the end-weight from the amyloidosis-stage suggests to calculate ancS ' 

examine not only the absolute heart v/eight but also the relative heart v/eight (relative 
to IOO 1 g body-weight)for the three amyloidosis-stages. These relative heart v/eights 1 
for the different groups and stages are listed in the charts 71 and 72. It becomes 
evident from these charts that these relative heart weights in the groups X, I and 2 : 

V 

as well as 5 are distinctly higher in stage 3 than in stage 2 or stage I. In group 3,C' 
the relative heart weight is higher only in the males. In group' 6 on tfte other hand, j^j 
in males and females, the relative heart weight in stage 3 is distincly lov/er than in 
stage 2 and (only in the males) in stags I. In the remaining groups there is not distj i 
difference in the relative heart weight between the amyloidosis-stages. 
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Generalized Amyloidosis 

In earlier research on the amyloid formation in the goldhaoster, (QGNT2S7ILL and 

Assoc. I 960 ) vie had reported on the frequent appearance of amyloidosis (up to ICO %) ' 17 - 

particular I 7 in the old age of the animals. These findings have meanwhile been confirmed 
• ■ - ■ ' . .. ' 
by GL1IS1R and Assoc. (1971) andi BLAHA (1967) and oth ers. ’Ye had termed this form of ■}>&■ 

the amyloidosis as a primary amyloidosis and had compared the genesis of the amyloidosis 

disease to the primary amyloidosis in man. .- -m-r ...v 


Yfliile we did not undertake a division ini stages in the evaluation of the amyloidosis of 
the spleen, the liver and the suprarenal gland, despite considerable differences in if|£V 
• the degree of amyloid deposists, we did distinguish between three stages of severity 

* .,ri i 

(chart 73 ') in the kidney-amyloidosis, particularly in view of possible effects on the 
heart and the vascular system (see under Kidney and Cardiovascular System): ' ■ 

1. a moderate to intermediate amyloid deposit (ill. 45 a) in the area of the glomerulus 
loops, and an; amyloidosis of Bowman’s Capsule with only a minor nephrotic component, 

2 . a strong amyloidosis (ill. 45 b ) 1 of the glomeruli and the basal membranes of the ;■!. 
tubuli as well as the interstitial vessels with considerable amyloid-nephrosis, 

3 . an extreme-severe amyloidbsis (ill. 45 e) of the kidney with vast shrinking of the 

Iddney parenchyma, a strong nephrotic component and increasing lack of functioning of 
the nephrons. ' 

A predominance of the female animals became evident in stage 2 , as it had been for 

the liver, spleen and suprarenal gland* The difference between males and females was 

2 

statistically examined with an X - test, and the differences were very highly signifi- 

O 

cant (X%= 106.2 '.vith I FG). An influence of the smoke-treatment was not recognizable, 
not even in the male animals with a longer survival period. The differences between the 
groups 3, 4, 5 and 6 as well as 8 were statistically only weakly ascertained with an ’^7. 

1002968624 
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X^- test (X^=I017 with 4 FG, (P<5 *>))• However, the differences between these group 
were highly significant for the females 32 . 5 > fP.< I 21). A difference in frequen¬ 


cy of the same extent Y/as not provable between male and female animals in stage 3* ' ^ 

2 ' ir.;.,' j.. 1 ‘:r : 

(X ^. 3 . 56 , (P>5 2)). A higher frequency was evident here only in individual smoke- 


exposed groups. In the females as well as in the males, the differences between the 


groups 3j 4, 5, 6 and 8 were highly significant (P< I %). 


The amyloidosis of the kidney was frequently accompanied by strongly homogenous cal¬ 


careous deposits in the tubuli clearances.respectively the collecting ducts. 


The amyloid deposits of the liver (ill. 46 1 were as a rule most strongly provable in 


the periportal fields, as described already earlier. The greater frequency in female 


animals,de spit e 


a lov/er average age, is conspicuous in the amyloidosis of thq 


liver as well as of the spleen (chart 74). The differences between males and females 
v^ere in this case very highly significant (X*= II4.7 with I FG). On the other hand. 


the differences between the smoke-exposed groans 4. 5 and 6 and control group 


respectively placebo ?roup 8_werc highly siruiificant only for the females while they 


could: not be ascertained for the males. 


The amyloidosis of the spleen was predominantly a pulpa-amyloidosis• Similar to the 


liver, the differences between the t'.io sexes were also highly significant in the 


amyloidosis frequency of the spleen. The differences between the smokc-cxrosed 1 ,cronp; 


and ; the control tout), respectively the placebo group were only in the females high!: 


iffleant (X 2 . 37.0 with 4 FG) while they could not be ascertained for the males 


(if =6.31):. 


The amyloidosis of the suprarenal gland (ill. 47) often led to an extreme atrophy, as 


already described earlier, here toe, a greater frequency was evident in the female 


animals. 


In the evaluation of the frequency distribution of the amyloidosis, we gave special 
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consideration to the increase of the degree of severity with rising age in relation 
to the treatment of the test animals and to traceable inflammable changes of the 
organs and the tissue. 7/e obtained neither unequivocal correlations to inflammable 
changes nor an unequivocal influence of the treatment on the frequency and degree of 
severity oi the amyloidosis. The obtained findings once more confirm the opinion 
voiced already earlier, that the amyloidosis is a case of a hereditary spontaneous 
disease of the hamster which attacks over 90 % of the animals with increasing age. 

In the charts 75 and 76 arc listed for the different t&st groups and separated by sex 
the number and the percentage rate of animals which' in the pertaining ago groups (0 - 25 , 
26 - 50 , 51 - 75 , 76 - loo, s* 100 weeks) showed the stages I, 2 or 3 of a kidney amy¬ 
loidosis. 

The charts show (75 and 76) that the frequency and the degree of severity of the kidney 
amyloidosis depend unequivocally on the age. This becomes particularly evident in the • 
frequency of stage 2 in the females which mostly rises from 0 % in the age group O - 25 
weeks to SO 1 % up to 100 J> in the age groups over 75 weeks, moreover, the stages 2 and 
3 are found predominantly in the higher age groups while stage I often appears only 
in the age groups under 75 weeks in the females. In the males on the other hand, stage 
I also occurs, in the higher age groups (over 75 weeks! while it was practically not 
observed 1 in the age groups from 0 - 25 weeks. 

Altogether, the charts 75 and 76 show distinct differences between males and females 
which can not be explained through the different age distribution. Instead, the amy¬ 
loidosis is generally less frequent in the males; it can be observed predominantly in 
the higher age groups and does indiesd in its frequency show an age dependency but not 
in a degree of severity as does the kidney amyloidosis. .'Ill three severity stages 
occur in' the age groups over 50 weeks with approximately the same frequency. 

In the females however, we obtain a distinct dependency of the frequency and the degree 

v. \ .Source: https;//www. 
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of severity on the survival period. . J 7 

An' influence of the smoke-treatment on the amyloidosis frequency could not be ascer- 
tair.ed, neither in the stales nor in the jennies . Particularly the amyloidosis stage 2^_ 
is indeed the lo?fest in group 6 for males as well as females; but tiiis effect may be f J 
attributable to the fact that in group 6 the average survival period was the shortestj 
and that thus the animals did not reach an age sufficient for the formation of an amy¬ 
loidosis. : . . ; • J", 

ue also found aw often severe vascular amyloidosis (.ill. 43 ) in other organs like the 
pancreas, the thyroid gland and the testicles (.see Gonads J, respectively a para-amy¬ 
loidosis vrhich we did not evaluate quantitatively. | 

The stages of the amyloidosis are essentially correlated with the survival period andj^, 
show no correlation to the smoke-treatment. 
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f^^Difrcrent authors described a histopattiologically realizable atrophy of the t£sticle 3 /^' ^ 

■ J^V^in dependence from the dose, after chronic nicotine supply, respectively effect of %|£ 5|| 

\:-XfX> smoke substances in. dogs, rabbits, guinea-pigs, rats, mice and young roosters. A dlvi- jjgg 

h^v-c sion into stages of the histological testicle changes was thereby not possible since 
■i^/pivthe obtained results demonstrated very great fluctuations. The age of the animals \^Ej^^|S9 

l^^C a PF ,ar «ntly played an essential part in the described testicle changes (literature 

SCKIRR3H (1963) as well as IARSON and Assoc. I 96 I). The existing reports do not give §3} 

■ unequivocal findings on the extent of the influence on the gonads of smoke substances,*'; 


'^.tp; G3LCIAD03 and DA31 (1943) described in one breed 1 of hamsters (in-bred)testicle hypoplasias ,*3 
4^.4in varying age groups (92 - 240 days) and under varying feeding conditions. The testicle 'M 
weight in the hypoplasias fluctuated between 0.002 and 0.306 g compared to a testicle *£ ~gj 
: /'*05 weight of 0.900 to 1.400ig in the remaining animals. Among the "normal 11 hamsters, the ^ 
researchers observed fertile animals vdth a testicle weight up to 0.5SQ g. KALQYANtl- 4^ ‘£| 
•XpX 10BD-LKJL and IflDKLS' (I966) found a clear decrease of the testicle weight upon reduction'- . 
of the room-temperature. - • X’tV-' ' ‘ ‘ ’ *2 

:p0J&£0*, - -'■'■%€$$■ t« 

X In our tests, we purposely avoided a grade-division of the spermiogenesis disorders. yg 

termed the changes atrophy, respectively hypoplasia if no spermatozoa or spermatids ^p| 
•V^^-couldi be traced in the testicles. This proof is the simplest with' Yfeigert 1 s fibrin 

4 coloration in which the heads of the sperma turn a deep blue. This sharp delimitation X 4|1| 
seemed sensible to us, since an arbitrary gradation would havo bad to be selected 
X- in zny grade-division, the evaluation of which would not have been possible with such '?^ S§ 1 
an extensive stock of animals. I7e determined the weight of the testicles and undertook ^ "j& 

^ ....... -v 

4 Vv t4:, a histological examination. y > : • . . • ^ .4 

yrv- \ •:• -• C-^ 

iXX-'The atrophiedi testicle shows in comparison to the normal testicle, as ill. 49 demon- ^4^ ^ 

‘ T v4..; strates, besides a reduction of the lumen of the testicle tubules, an extreme reduction ^ 

°f the individual layers of cells, whereby often only spermatogonias and primary 

' • * ':4tgv£* ifi 

- stermatocytes remained visible. Parallel to that, the globus minor shows distinct signs 

■ ■•. „ -i*m % 

1* of an 1 atrophy and the seminal' vesicles shovr a strong lumen reduction at the same time. X r^g 
• • ' • ■ . • •- •••: ' % 
: In our experiments, vm could not confirm the frequently,in the testicles of the rat, • jvr i 
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'.'..'V>';. f _ .testicle tubules also occured in a largely intadt spermiogenesis and vrere observed I 
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logical finding "atrophy”•. The critical value obviously rests at a testicle weight 

■^^^%;,^,i', ; ;.;; - .■ ■ ■■■■'■ '-■• . . - .' ■ .... ' ;••’.*•»..•*.*;. ;* : >-**.*:.*•: ; ( : p ; . r; insV^U-y 

vri'';-;’.-■; of circa 0*7 g* Almost all testicles below this weight mostly show an advanced atrophy f 


l 


*^^£r^i.The average values of the relative testicle weights (relative to 100 g a nimal weight/' 


tistical |j 


*have already been listed in'the chart of relative organ weights* For a sta 

. ' ' .... .'■'. - .v*: \ '• :. ^ “ • .. 

evaluation of the testicle findings, we calculated for each group the average sur- Jo 

Y i va ^- period and the average testicle weight as vrell as the maximal testicle weight !j 
v.t ; V^p4 for the animals with testicle atrophy* The results are compiled in charts 78 -.80* ?r 
_-X' .:&?£. For the purpose of a com|arison, we also listed the total average values for the sur- y 
vival period and the testicle weight of all animals of the groups in question'in the 


chart* 


£ 


l 


It becomes evident, that the average survival period for the animals with testicle * .. 

’ atrophy is in^ all groups considerably higher than that for all animals of the group ( 
in question* The difference amounts to up to 64 £ of the total average (in group 16) 

A systematic influence of the smoke-treatment can not be established from the results* 

• r - ’V 

' of the chart* The average survival period is the longest in control group 3 for all £ 
• animals as well as the animals with testicle atrophy. While however, in all animals r, 
► of the smoke-exposed group 6, the survival period drops significantly, a similarly l 

• • r / .. . Zv- 
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'’?!!> is re.Turkable that ths frequency of testicle atrophy in group 6 with JI % is 

r.M \^?*?&\z ; :".r^z-. .■:. ■ . ••-••.. 

W : -i .practically just as low as in group K with 32 2. Consequent.!v. an influence of the '**©t 

■■..jjga&y smoke-treatment is also not traceable in the testicle atj 

J“ iu‘ i. : il. ^ 1-1'_ 4. _4- J „W* -:„ 4-Ve-. nr»<mnl o *n + V 



In! chart 80is Compiled the frequency of testicle atrophy for the 5 different age 

r *f : — ; y' \. ■: - ; ; - .- ;-- ...... .. r ,,- ; -.■ -:>- ;v: ->h^: r : v-'-- 1 - ’'^St®;. 

^^gro'ups^( 0-55/26-50* 51-75,. 76-100, >100 weeks). For each age group and each group 
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' with testicle atroohy in the age group ini questionw It becomes evident that this per-^-j.. 

..' -:‘r . .. ...... .. . ^. .■* - ... -,...■- ..j» 

^.‘centage rate definitely rises in each group with increasing age. TThile in the age 

group from 0-25 weeks not one single animal: shows a testicle atrophy, 'more than half ^ 

: -y. :: z \ . -. . .; - . . .' -./... .. - v. ... .. •.' • - . — v • ■■> • • ' 

the animals have testicle atrophies in the two highest age groups in almost all * 

•■ ■• ■' •• • ■•■■•..,. ... *•; -.... : ; - . ■ ■ •■■-; .-■ .;-.•:' •'•'“. 

: the test groups. The frequencies in the highest age groups (> 100 weeks) demonstrate ^ 

v.g}*; , / - . - ■ - ..: ■■■■"- .... .■- „■ . ■■. ,.y -- •• -..■'* ■*.--»•■ • *. vv '*'• •Viw^JS'. 

■'- '.1^ greater fluctuations because of the small numbers of animals in the group. The age 

\r$- flrr.pendency of the testicle atrophy does obviously not depend on the treatment. Hoy;— ^ ^ 

- ever, the frequency of testicle atrophy varies in the different groups. An influence 

of the smoke-treatment is not recognizable. ... • -« ~ % . , :*V. 

■ ., • ,-•• - , w ■■■■ ■'_ . .-. 

t In order to be able to determine more precisely the influence of the smoke-treatment 

^ ““ oni the relative testicle v;eight, vre established the absolute and relative testicle .: 

; weights in different test groups which were killed after a test length'of 13 weeks,^ 

ll.' As chart 81 ohov/s, it is thereby unequivocally evident, that through the remaining 

of the animals in the smoko tube3 of the smoking apparatus vdthout smoke-supply, 
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that is, with the same length' of remaining in the smoke, tubes and a supply of fresh 


r 

r 


f 


air, the testicle weight is considerably influenced. ’.7nil© the average testicle weight-, 
of the control animals (with sane, age, same test length and keeping)without any treat—" 
ment amounted to 3.23 g per 100 g body-weight, the animals treated in the apparatus j~' 
vdth fresh air showed a strong reduction of the testicle weight. The reduction ffom 
3.23 g to 0.72 g per 100 g body-v/eight is the equivalent of a reduction of 3/4 in 
comparison to the control animals. According to the experiences of other researchers, 
the testicle of the hamster is obviously very sensitive to outside influences. YJhether 
the reduction of the testicle weight is caused by a shifting of the testicles into th|^ 
abdominal cavity during the exposure to fresh air could not be determined. ?ihcn one 
compares the test animals treated with fresh air to the smoke-exposed test animals, ^ 
one finds in the smoke-exposed animals a reduction of the average testicle weight frotj • 
O .72 g to 0.47 g per 100 g body-weight. This difference is significant (p».0.00I). 
Hbwever, the reduction is vastly smaller than in the comparison between the untreated^- 
and fresh-air controls (3.4 g to 0.72 g per 100 g body-weight values of the individual 
groups - see chart 81). The present test results demonstrate that the hamster is ob- i. 
viously net a suitable test object on which' to measure, in the present test arrangemerj' , 
the influence of smoke-substances on the testicle weight, respectively the testicle 


function. The in itself already strong fluctuation of the testicle weight in the ham- 


-I 


ster complicates a comparative observation even without treatment, particularly in 
older animals. In the critical assessment of the total findings, an unequivocal effect 
of the smoke-substances on the testicle function is not ascertainable. 


L 

L 


An extraordinary thickening of central vessels of the testicles was in some parts four.- 5 


L 


in individual animals. Theses thickened vessels show a positive amyloid-reaction,.in 
parts, the lumen of the vessels is hardly recognizable at all. Similar changes were 
described by GLBIbil and Assoc. (1971). The frequency of the vascular anyloiddsis 
fluctuates very strongly, it is the highest in the animals treated only with asbestos 

1002968631 vfe i 
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or gas-phase. An influence of the smoke-treatment is not ascertainable 


Besides the described changes, there were individual cases of inflammable processes {'?;■ 
in the testicles and ossifications in the area of old inflammation foci. 




Testicle tumors were not provable. Prostata tumors were also not observed. 


- 




Only sporadic spontaneous tumors in the genitals of the male hamster have so far been 
described by other authors. (FOKEiER (1961) described among 94 hamsters 2 adenocarci- 
nomas of the prostata, KIRKIAAN (1962) I seminoma as vrell as 9 (testicle and globus minor 
adenomas among 7200 hamsters, FORTNER and Assoc. (1963) I adenocarcinoma of the prostata 


•• i. 


In the ovaries , we found sporadically variedly-sized smooth-walled cysts, lined with, 
regular epithelium (chart 77) ♦ In group I (DI.3BA and smoke) 20 % of the animals had cysts 
in the ovaries, in group 2 (DIEA) even 30 %• In control group 3 on the other hand, 
only 6 % of the animals had cysts in the ovaries. The difference between the groups 
treated with DE3A and the control animals is highly significant (X 2 . 13.12 with 2 FG, 
(P<I %))• It is probable that DE3A damages the follicles which then degenerate into 
cysts,as KRARUP 1 (1969) was able to demonstrate in mice. The smoke-exposed animals do 
not show a varying development of the follicle in the ovaries in comparison to the 
controls. 


In tho area of the female genitals, inflammable changes could be proven only in in- 
dividual animals which, however, did not show a correlation to the nature of the treat¬ 
ment. 

The observed tumors did also not demonstrate an increased frequency in the treated 
test groups as compared to the controls. ' 

Among tumors must be mentioned benign papillomas of the mucous membrane of the corpus 


ind the cervix till. 50) as well as hemangiomas of the mucous membrane of the corpus „ 


(chart 82) 1 . 
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FORTNER (I9ol) also observed similar tumors. TOTH (196?) found I adenocarcinoma among 
100 hamsters. 


r 


Sporadically, vie found small, easily delimitable leiomyomas of the corpus uteri (ill 
whose structure is vastly similar to the tumors described in man. - 


f; 


Individual cases of similar tumors were described already earlier by FORTNER (1957 
1961), FITS (1953), FORMER and GALE (1953). TOTH (I 967 ) describes I leiomyosarcoma 
among 100 hamsters. .. ... ; -v. .. ... 


,r 

t 

Among the carcinomas of the uterus (chart 82), we found two types. Sxophytieally grow¬ 
ing- papillary corpus carcinomas and strongly infiltratively growing, more’endophyti- ' 
cally growing, adenocarcinomas of the mucous membrane of the corpus uteri (ill. 52 ) 

Similar tumors had been proven already earlier by LINDT (1953), FORTNER and GALS (I9f 
FORTNER (1953) (9 among 620 hamsters), FORMER (1961) (5 among 87 hamsters):, KERmH|J 
(1962) (3 among 7200 hamsters) and 1 DUNHAM and HEHEQLD (1962) ( 3 among 36 O hamsters). 
Only 8H2RMAM and Assoc. (19631 had reported of an adenocarcinoma of the cervix. f * 


Ovarian tumors are rare in the hamster. V/e found only 3 small lutsomas (ill. 53) and .. 
and I granulosa cell tumor with characteristic structure. »- 

They were also described 1 in similar form! by FORTNER (1957, 1961)' and HIRKEAN (I9o2) j^' 
(2 among 7200 hamsters), malignant ovary tumors were not provable. Other authors have 
also described individual cases of granulosa cell tumors (2 among 360 hamsters), (DUi| - 
HAE and HSRROLD, 1962) 

The frequency of the tumors was so small that a statistical test does not make sense|^' 
It is however remarkable, that of the 4 observed benign tumors of the ovaries, three 
appeared in the animals treated vath DMA. An! increase in the tumors in the genitals[_ 


1 


of exposed animals was not provable 
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III. 

2 i Brain: 


Since the evaluation of the changes' in the respiratory tracts was uppermost in the 


1 


exploration, we decided on a histological examination of entire vertical sections of I 
the head. These allow, as ill. 54 shows, for a survey of the mucous membranes of the .£• 
•cavity of the nose as well as the oral cavity, respectively the palate. At the same 


time, these sections' permit an evaluation of the brain areas present on the same 
level. % - -■ 



Changes in the brain which we designated as calcareous glands occured relatively fre- ■/ 
cucntly. It was a case of globular, layered calcium secretions which occured predorai- ,i. 
nantly in the bulbus olfactoris and were generally found in the area around small . K-t 
vessels (ill. 55) • These calcium concrements could be the results of an inflammable 



s * ’ 

. fVV 


virus infection according to the opinion of Frof. STCCH30HPH to whom we presented 
these preparations. Similar changes have also been described in' the human brain 


(SRB5E0H, 1944). 


The chart shows the frequency of the calcareous glands in the brains of the indivi¬ 
dual test groups. Reliable differences in frequency are not provable. 


A meningitis or an encephalitis occured only in individual animals proceeding from 
phlegmons in the head region. 
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;*; To the most frequent changes in the area of the sldn belonged inflammable processes, '**"*3' 

particularly phlegmons and abscesses (chart 84 ). Their frequency was influenced neitbJ ( 

- - : rh' .- ■ Vi v- “r;: ■ : •-. , ■-'■■ T V: '\Vk ?*S*: 

SJ ; qJ:.by the smoke-treatment nor by manipulations in the smoke-treatment apparatus. Cccasior*'- 

.- -ri<- '. -• .**. ^ J I 

we observed eczemas and alopecia. kkk/'k-ii/ /. .'.•' ; ..i./iv-' *••:' 






"in. 

■’2 k Skin and Subcutaneous Tissue 


’• T-."-’1^’itfT-ri?- 1 • £4».. . •• ■1 J -»r. * **••*; ,.... - ‘ q . . " 

I pavement epithelium carcinoma ^?ith strong keratising and metastases, - ,, vV 

■/«>'.;: -• .r-^ . - ; -i‘ ■’ ~y '■•':••* •,/ . . “ : '.'• ' v. .' 

jk ' :: I basalioma, (ill. 56 ) _ v k. ' \ • • ^^•••.•'•.. V \V * •' • • '*-■• •' 

nevi (in parts subcutaneous tissue of the eye region^ • 

; malignant, metastasizing melanomas, (ill. 57 and 5o) hemangiomas, 


■SO 


Iccystadenopapilloma, (ill. 59) 
rfk -■ I neurinoma, - : : • 1 •• • • •' s 

I clear-cell adenoma, -d". 
tui a : I skin papilloma T — 


-:;;, ;■ r^v, ): .(.»aU‘. 


■ -i-p 

showed 


"/The skin carcinoma, the basalioma, the cavernous hemangioma and the neurinoma showed 

a histological structure comparable to that of a human tumor. The melanomas shov? a || 
* : very strong pigmentation and mostly spindle-shaped regular cells and resemble,for . 

' the most partly the so-called blue nevi in man. The malignant melanomas show two 
y types of cells with more spindly cells and much pigment and more round cells with less . 
pigment. /..... 

The cystadenopapiUomaq which v/e found ^resembles tumors; of the same name described in{j 
the exocrine glands of man; its starting point was not precisely determinable. Jj 

Simil'ar spontaneous skin tumors had been described already earlier by FGHTI^ (1957) '* 

among 620' hamsters 8 melanomas, FOliTIiiSl (I96I) 1 among 181 hamsters 5 melanomas, DUIIHAhJ/ 
and IluKilOIa) (1962) among 360 hamsters I pavement epithelium carcinoma, KlilKliAM (1962) » 
^ among 7200 hamsters I neurofibroma, 21 blue nevi' and 7 malignant melanomas and TOTH ^ 
/./ (I 96 ?) amons 200 hsunsters I melanocytoma. ilelanoinas and nevi' were also described 1 by fit j 









GRABS and K3LSALL (1952), FQRTNI5R and GALS (1953), GR23KS (1953), SKUBIE, PIETRA and 
DELLA PCSTA (i960), SCHRODER (1961), BOMCRSKE and Assoc. (1962): and RAPPAPORT and Assoc. 
( 1963 )* LINDT (I 953 ) reported of one basal cell carcinoma and one pavement epithelium J 
carcinoma. They belong to the most frequent spontaneous tumors of the hamster. 

After local and intravenous treatment with DL3A, different skin tumors (hemangiomas, T- 
melanomas, papillomas, carcinomas, sebaceous gland adenomas, adenocanthomas, cystadeno- 
mas, sarcomas) were described: KRIBGEL (1954), BELLA FOETA and Assoc. (1956), HORNING 
(1953), SHU3IK and Assoc. (I960), RAPPAPORT and Assoc. (1961), LEE and Assoc. ( 1963 ), 
HAENSR (1966), TOTH (1969), RAITSCHETI (1970) and numerous others. 


An increase in the tumors of the connective and supportive tissue, respectively the JA 
skin through the treatment was not provable (see also chapter: "Tumors of the Connective 
and Supportive Tissue"). ■':% 
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2 1 Tumors- of the Suprarenal Gland 


Among the relatively rare spontaneous tuners of the hamster, the relatively high fre¬ 
quency of suprarenal' gland tumors had already been' recognized early. [j 

ASH3EL (1945) saw among 1000 hamsters 10 suprarenal gland tumors, F0RT.I2S (1957, 1953)1 
among 620 hamsters a total of 121 tumors (carcinomas, adenomas), FGHTHER (I9ol) among ' 
181 hamsters 53 adenomas and 12 carcinomas, KIliKLLtfJ (1962) among 7200 hamsters 55 O ade-- 
nomas and 31 adenocarcinomas, I ganglioneuroma (cortex), LEE and Assoc. (I 963 ) among | ,. 
54 hamsters 4 adenomas, SIGHUK and Assoc, (i 960 ) among 79 hamsters 17 adenomas, DUNHAli-' 
and HSHROLD (1962) among 360 hamsters 6 carcinomas and frequently hyperplasias, TOTH 
(1967) among 200 hamsters 2 adenomas and 2 carcinomas, KIHKMAN (1950) among 51 hamsterf 
4 adenomas, FORTHER and GALE (I 95 S) 2 carcinomas (number of animals not stated). 1 

H013URGER and RUSSFIELD (1970) described in a nev/- in-bred breed of Syrian Goldhamsterarp 
an occuring of suprarenal gland tumors provable up to 50 %. Thereby they distinguish I 
essentially two types of kidney tumors, which they term A-B cell tumors and cortical 
tumors. The one form of tumors is described as more spindle-cellular while in the other... 
roundly oval cells, that is, a tumor structure, respectively a cellular structure, re-A • 
spectively a structure of cells is being described which is more suggestive of the zonL 
faseiculata of the suprarenal gland. The authors held genetic factors responsible for 
the formation of this high frequency of suprarenal gland tumors. The different tumor f ( 
forms show, according to MJRTKY' and HDSSFIELD (1965 and i 960 ) a very varied histochemiL. 
cal behavior and a varied hormonal effect. 


7/e ourselves have distinguished between t'^sforms of suprarenal gland tumors: spindl: 


cellular tumors (ill. 60 ) v/hose cell form and structure of cells is suggestive of the j • 
zena glomerulosa and 

f 

round-cellular (ill. 61 and 62 ) to oval cortex tumors which in their structure and thsLr 
cell forms resemble more the zona faseiculata. The distinctly plymorphous adenoma forxi ‘ 


show- mostly a round-cellular, respectively a faseiculata resembling, structure and were 
counted among, these. This division does; not contain a functional equating, of the tumoi| ^ 
with the morcholo "ically similar cortex tissue. ,7e observed in individual animals both.. 


tumor for;us at the same time in the cortex of the suprarenal gland, and have no 


t, likJu. 


HwLmURGER' and aUbosTEsJ (I 970 ) 1 , listed hyperplasias and adenomas separately, since, upc|j 
examination of larger series, its arrived at the conclusion that the adenomas develop g 
from snail cortical nodes which HG7.3URGER and RU33FIELD (1970) had termed hyperplasia^ 
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i/a termed only those tumors mall~nant which demonstrated an unequivocally infiltrative 


grovdng process into the neighboring areas and .shored 1 neta stases (ill .63 a and b). In y 


the evaluation of the examinations, we were interested in the sexual distribution' of 


the tumors, the age dependency and the dependence on the nature of‘the treatment* ; 1^>;-1 


Large tumors reached weights to above 2 g. Smaller tumors were not distinguishable from 


the weight of the suprarenal gland. With larger tumors, \i& found in the not-affected . L I 


suprarenal gland a, to some extent, unequivocally provable compensatory atrophy* Ibis ;.’ 


becomes .very clearly evident in a compilation (chart S5) in vrhich appeared, in parts, -‘ 


one-sided tumors, and, in parts, two-sided tumors, whereby individual tumor-free supra¬ 


renal glands demonstrated a reduction of their weight to approximately 1/4 of the 


average weight. Benign sucrarenal gland tumors also gflnm showed an often considerable 


polymorphy of the nuclei. A correlation between amyloidosis and appearance of supra¬ 


renal gland tumors was not provable. 


The frequency of suprarenal gland tumors (chart £6) was considerably lower in the fe- 


,-male animals, a finding, which, was equally provable in the treated animals and the con¬ 


trols.* *7e observed: benign tumors of the cortex (spindle-cellular) in females 3, in 


s ales 146; b enign tumors of the cortex (round-cellular): in females 73, in males 340$ 


malignant tumors of the cortex: in. females I, in 1 males 5 . The differences arc highly 


significant. 


*‘6r' the round-cellular tumors of the males, there are also highly significant differen¬ 


ces betvrsen the groups 3, 4> 5 and 6 (a ^=23.IS; 3 FG) in the sense of a smaller fre-•- 


quency in the smoke-exposed animals. These differences are lading for the spindle- 


cellular tumors. The round-cellular fasciculata resembling tumors of the suprarenal 


gland v/ere more frequent than the spindle-cellular tumors of the suprarenal gland 


( 4 I 3 : 149). A positive correlation resulted between the appearance of suprarenal gland 


tumors and: the identification of a testicle atrophy, hhether this correlation is a 


case of a direct dependency or of a so-called pseudo-correlation, which is, in this 


.. w 
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instance;, attributable to the survival period vdth which both disease frequencies 


are highly correlated, remains to be seen. 


An increase of the suprarenal gland tumors in the smoke-exposed animals was not 


provable 


Charts 87 - 96 show the age dependency of the suprarenal gland tumors. We determined 


and listed in the chart for each group the number and the percentage rate' of animal 




/with tumors (spindle-cellular, round-cellular and malignant tumors of the cortex) ill' ' 
the 5 age groups (0-25, 26-50, 51 - 75 , 76-100, 3- 100 weeks). A distinct age dependency 


becomes evident, while in the age group' 0-25 weeks no tumors appeared at all, and in 
the age group 26-50 weeks tumors occured only very rarely, the tumor rate (in males) fj 


in the age group over 100 weeks often runs higher than 50 %• 


Twice (groups I and I3> that is, not smoke-exposed animals) 1 we found adenomatous growth; 


of the marrow with cyst formation of the regular cells. The cysts were filled vdth sdL 


cretion, the adenomas, which we termed cystadbnomas, were very small. Similar tumors J/ ; . 
had 1 been described earlier by SHRADiSit (1946), KElKmAil (1962), KZ3T5SS0N and CARLTON 
(I970) : , and are extremely rare in relation to the cortex tumors. j • 


farrow-hyperplasias of the suprarenal gland or tumors, as STASiHfLmS (1935) $hd jittHNKd ; 
(1955 ) observed them after chronic nicotine treatment in rats or cigarette smoke-con-t.' 


(1955) observed them after chronic nicotine treatment in rats or cigarette smoke-con¬ 
densate injections (kOHP. and Assoc. 1969), could not be proven- by us. 
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III.. 

2 n Timers of the Connective and Supportive Tissue 


x/ The observed tunors are compiled in chart 97 together vdth the tumors of the skin* The 
frequency of the sarcomas is unequivocally higher in the male animals. 

-" ■■■■ • ■ • ■■■■■•' ■■■ • ' -• -■ - . ■- 

, The histological structure of the tumors (ill. 64 a - e) corresponds to the I7H0 classi- 

, s - — * • 

fication for tumors in can. The total frequency of tumors is vastly in accord with former: 

•' • - ‘ ‘ 'T " .... .. ... • 

observations on the spontaneous frequency of sarcomas in the hamster: 


FORTNER and GALE (19581 
FORTNER (1961) 

KEKLUH (1962) 

SICHUK and Assoc. (1966) 
DUMHnlf and KERECLD (I962) 
A3H3EL (1945)' 

POPP, PR2D2TSANU (I960) 


181 =2 


7200 - 5 
79 ^ 2 
360 ■=» I 


1000 = 2 


500 - I 


Varied: sarcomas of the connective and supportive tissues were also described: by 
BUSCH (1953), CRABB and K3L3ALL (1954), KLEE) 1 (1961):, LEE, TOTH and SHU3IK (1963), 
GRAU31A2JH (1967), PATTERSON (1963), RUFFCLO and KIREEaN ( 1965 ), GARCIA and Assoc. (1961), 
FRIED ELL and Assoc. (I960), DELLA FOSSA (1962):, REIVER (1952), LINDT (1958) G00- 
GLUCK (1953)'. 

Various sarco.-as of the subcutaneous tissue were produced through local application of 
DI3A, (CHiAUaar and Assoc. (1961), CHAUDH3Y and Assoc. (1961), CHAUDHRI and Assoc. 

(1965), LEVY and RIlilG (1950), LEE and Assoc. (19 63 ), K0E3URGER and K3UIH: (1970), 

RIVIcRE and' Assoc. (1963) ). 


Among the benign tumors, ne would like to report on an odotona (ill. 64 f), as a par- 
ticularly remarkable case of a tumor, which had formed in the interior of the jaw-bone 
and showed; epithelial and msencftymal components. The tur.or shov/edi solid substances, 
respectively differentiation'products; in the sense of future tooth components. 
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2 xi ?-Alimant New Formations of ths Hematopoietic, respectively the Lymphoreticular Tissue , 

r 

To the spontaneous tutors of the goldhamster belong the tumors of the hematogenic and/or 
lymphoreticular tissue as some of the most frequently observed. FORTHiiS (1957 and |*> 
1953) found among 620 hamsters 19 lymphosarcomas, STftltlLI and HiilZRLI (i 960 ) among 
50 hamsters 5 lymphosarcomas,cJCRTNmR (1961) among ISI hamsters 5 retieulo cell sarcomlj 
and I plasmoeytoma, KZEilKluAiJ (I 962 ) among 7203 hamsters 2 reticulosarcoaas and I plasaor' 
cytoma, STRSULI (I 962 ) among 500 hamsters 32 retieulo sarcomas, DUNHAM and H3RR0LD (1962) 
among 360 hamsters 12 reticulosarcoaas, 3 plasmocytomas and 4 "lymphocytic tumors", | 
HORN and SIBABRT (I 96 S) among 760 hamsters 5 lymphosarcomas, respectively among I 63 O 
hamsters 30 lymphosarcomas, ISalignant lymphomas were found by T0LATI5 and Assoc. (l9oljL 
(2 among 40 hamsters) as well as TOTH (1967) (9 among 200 hamsters). In a compilation | 
by 5KU3IK and : Assoc. (1962), the frequency of malignant lymphomas in the controls is 
listed as 1.3 % ("=» 549 animals). Besides that, individual observations of reticulosarcjj 
mas, plasmocytomas or lymphosarcomas were report ed(F0RT2IBR and GAL23 1953, FIANDE31 and 
Assoc. I960, SAIFDLEI and 3AKFI2LD I 96 I, GARCIA and Assoc. 1961, LUCAS I°6l, and RI- L 
V1322J and Assoc. I 96 I). • - jj 

Conspicuous is the rare obserration of leukemias. One case each 'were described by LEID?-' 
(1952), ICEAIB.AU (1962) and by HCPJI and SIBVAmiT (1963). Lymphatic leukemiaswere des- 
cribed in the hamster by GRAFFI (1971) after infection of Papova>~Virus• |j 

After chronic treatment Viith DL2BA, EAFrAPCST' and Assoc. (I 96 I) savx in I of 24 hamster 
L3S and Assoc. ( 1963 ) in one of 53 hamsters and 1 TOTH (I 969 ) in I? of o0 } respectively 
8 of 59 hamsters, malignant lymphomas. In a compilation by 3HUBIK and Assoc. (1962), ^ 

the frequency of malignant lymphomas,upon DI3A-treatment of the skin, is listed with 
2.9 % ( = 102 animals), v/hile after oral treatment with 2-acetaminofluorene 1.1 /, vdth w 


urethane 7.4 %, Tilth 20-methylcholanthrene 7.0 % and with O-aminoazotoluene 6.7 % of 

the hamsters showed malignant new formations. 1002968641 - 
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Somewhat confusing is the histological classification of the observed tumors which was 
undertaken by the individual authors under very varying points of vievf* Y7e set up the 
folloY/ing classification (ill. 65 a - h)* for the observed malignant new formations of 


the hematopoietic, respectively the lymphoreticular tissue: 


Leukemias 


lymphatic: 


myeIonic: 


macros co pic ally- 


enlargement of liver, 
spleen ana lymph nodes 


enlargement predominant¬ 
ly of the liver, to a 
lesser extent than of the 
lymph 1 nodes and the spleen 


microscopically 


in the liver predominantly 
periportal infiltrates of 
small lymphoid cells. Diffuse 
. infiltration, for instance, of 
the lymph nodes, spleen etc. 

in parts t extreme diffuse infil¬ 
tration of the liver with stror 
dissociation, in parts, dense 
infiltration of lymph nodes 
and bone-marrow. Positive 
chloracetate-esterase reaction* 


Lymphosarcoma s 

type I: 


Type II: 


Type III; 


in parts, diffuse, in 
parts, nodular enlarge¬ 
ment, predominantly of 
lymph nodes, liver, spleen, 
bone-marrovr. I'etastases al¬ 
so in kidney, skin, myo¬ 
cardium and other organs 

as type I 


as type I 


medium-size strongly basophile 
cells. Negative chloracetate- 
esterase reaction, vastly uni¬ 
form lymphoid call type. 


medium-size, strongly basophild 
cells. Negative chloracetate- ; 
esterase reaction. In between 
embedded are small round cell3 r 
particularly in tumors with 
strong bone-marrow displace¬ 
ment, in the liver myelopoiesis 
foci with positive chloracetate 
esterase reaction. 

large-cellular tumor with 
strongly basophile cells which 
resemble reticulum cells. Uni¬ 
form cell type without small 
round cells. No myelopoiesis, 
no chloracetate-esterase reac¬ 
tion. histological structure 
largely comparable to the 
reti'cuiosarcoma in man. ! 


Yfe thank Frof. Dr. Lcnnert, Director of the Pathological Institute of the University 
of Kiel for his assistance in classifying the preparations. 
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maeroscopically 


microscopically 


Ihrelo sarcoma 


diffuse to nodular 
infiltration of the 
organs 


in parts, tumor-nodes from * ; 
large basophile cells with 
broad cytoplasraa. Profusely T 
latticed fibers. Tumor cells lj 
with several nuclei. In tumor- 
nodes, in liver and spleen, P 
foci of myelopoiesis with J 
segmental nuclei cells, which ‘ 
show,in parts,a positive, in--, 
parts, a negative chloracetatl r- 

a erf <3 r*. y'Anr't.i nn Tn 1 


esterase reaction. In liver 
and spleen abundantly poly¬ 
morphous megacaryocites. | 


Pla smocyt oma 


in parts, individual 
tumor-nodes, in parts, 
diffuse and nodular in¬ 
filtration of the organs 


nearly pure cultures of plass#'- 
cells with typical structure f' 
and, in parts, distinct, in 
parts, minor polymorphy. In » 
the liver Iierc and there co- 1 

-r-o AHiO c<n'> n«l 1 P "7*^ -f- ^^ 


pious plasmaeells in the ca- * 
pillaries Cplasmacell leuke¬ 
mia ?) 1 


The difficulatiss in the delimitation between lymphosarcoma reticulasarcoma and 


nyelosarcoma shall not be discussed in detail in this context. However, we would like 


to point out that the general term lymphosarcoma does not exclude the possibility of 


a myelogenetic origin of individual tumors. The delimitation between tumor and leukemia , 


was also often difficult since we did not have blood-counts xhxuhyoddsmsP 


for the animals which, without exception, all died spontaneously. Therefore, we regarde( '/ 
for instance, extramedullary myelopoiesis in the liver with lymphosarcomas of type II 


as compensatory hematogenesis withi strong marrow displacement through tumor cells. 


In the comparison of the test results between the different animal groups, we summed 


up' the total number of available malignant new formations of the hematopoietic, respec¬ 
tively the lymph or eticular tissue, that is, leukemias and tumors were counted together,^, 1 .' 


since a sharp differentiation between tumor and leukemia was often not possible, and ^ 




because this summation v/as considered reasonable for the total evaluation of the test.' v 
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A correlation between the nature of the treatment of the test animals and' the frequen¬ 
cy of the appearance of tumors of the lynphoreticular and hematopoietic system is 
not recognizable (chart 93). However, in the animals of groups I and 2, treated with 
Di3a, a significantly earlier appearance of these changes is found, as compared to 
the controls as well as the animals only exposed to smoke. ' 
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3* Blood Tests after Smoke Treatment * 


To supplement the morphological findings in 1 smoke-exposed and not smoke-exposed gold- 


hamsters, we plan to_ discuss in the following, oni hand of the available data, the 


question of the influence of smoke-substances on different biochemical and hematolo¬ 


gical blood values. Particularly in the evaluation of vascular processes, but also in fj. 
the interpretation of hematological findings, a knowledge of the influence of the srnokj- 


treatment on the hema-togenesis, on enzyme systems and other factors seems significant. 


An abundance of literature is available on the influence of smoke-substances on the 
metabolism in man. The results were summarized in the two reports by the SURGEON; GSH- 
2KAL I 97 I and 1972 as well as in an address by SQHI3TSLB3Iii! and E3E3KARDT (1972). In 
this summary are included numerous reports; concerned with the problem of the influenci 
of smoke-substances cn blood coagulation, whereby SCHLS72LB3IN and jSBZRHAHDT (1972) 
state that 11 a statement on the influence of nicotine on coagulation can hardly be 
made at the present, time". 


?rial and methodology: 


The tests were carried out according to. the initially described' 1 methodology. Tie used 
hamsters; from; the breed Zucca (USA) and from: the breed Coombeliurot(G-Ii) (England) . The( 
animals; vr.sre accepted' into; the test after the usual quarantine. The age of the animals L . 
at test begin and the pertaining test length are listed in the charts 100- — 133 * A fur¬ 
ther condensation of the charts was not possible according to statistical consideration' 


a) the animals came from different colonies 

h) the test times in respect to duration and the season Yfere varied _ 

c) the cigarettes with the same tobacco mixture were not completely identical because I 

nfl arlHii hTtrar;, Trt?» <■» nnf. n r* r*r\Y*rH -r -f* n, 


of different pesticide additives. The smoke-treatnent \vas carried out according to 
the initially described method. The blood tests were made at the same time of day in 
all test animals between 10 - 20 min. after finished smoke-treatment. Blood for the I 
counting of leukocytes and erythrocytes etc. was taken from' the retro-orbital plexus L 
of veins, the remaining, examinations were jaadb with the total blood : of the hamster* 

The blood-letting, was done after light ether narcosis by severing the aorta in the 1 ' 
area of the thorax. The examinations of erythrocyte numbers, leukocyte numbers and. t 
hemoglobin values, lasting to the 56 th life-week, were undertaken on; chronically 
smoke-exposed animals of group. 5> respectively on animals of the control group K which, 
were selected at random, from these animals, blood v/as taken under light ether nareosil 

frnm v»**4--r>rwnr*r!-7 + n 1 r>l ,*vn n nP nq.. t.Vif* (•yf.r’nr'M nn nf hi nnH +.hr« nrriml q -V- 


frorn the retro-orbital plexus of veins. After the extraction of blood, the animals were- 
returned to their respective groups* 


*V/e thank Prof. Dr. Lsuschner, Laboratory for Pharmacology and Toxicology, Hamburg, 
for carrying out the analyses. 
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For the smoke-treatment we used, as a rule, the standard cigarettes £• In a part of 
the test results, the tests had been made with cigarettes which contained an admix¬ 
ture of pesticides. TTe included the values for these animals in order to facilitate 
a better survey on a larger material. The results of the pesticide tests will be re¬ 
ported at another time, they show no influence on the blood findings. The basic to¬ 
bacco mixture of these cigarettes wa3 equivalent to the standard cigarette. 

‘The methods for the conducted tests are compiled in chart 99. For all values, we 
established the average value as well as the standard deviation and' listed the range. 
The listing of comparative literature enables the reader to recognize the dispersion 
of the values in individual testing methods which is considerably higher for the 
goldhanster than for other test animals (e.g, rats). 


Results : '-- ; - *- ' ~ . .. “ 

The results of the blood tests are compiled in the charts 100 - 134- The use of haar- 
sters from different colonies with, in parts, differing ages of the animals as well 
as conducting the tests at differing, times, particularly seasons, and with differing 


numbers of animals, does notipermit' to consider all animals of the 3 groups (smoke- 


exposed group, fresh air controls, untreated controls) mathematically together, since, 
statistical differences are, in parts, already existent within the 3 groups. Ydth 
exception of the erythrocyte values, the leukocyte values and the hemoglobin values 
.for which we conducted an extensive statistical evaluation, we therefore limited our¬ 
selves in respect to the remaining biochemical data and blood values to the computation 
of the average values, the standard deviations and the listing of the range. 


The findings which'we obtained'on a large stock of animals essentially correspond to 
values found by other authors. In comparison to pathological values, as they have been 
found in certain disease conditions and organ changes, the average values, the standard 
deviations as well as the range rest within the normal area for smoke-exposed and not 
smoke-exposed' animals. Values which; deviate distinctly from the norm are mentioned 
separately in the discussion of the individual data. 


compiled the reports which were concerned with the influen- 
icmoglobin. (lib). According to them, BLACKBURN and Assoc.(I960) 














■ F 

it is J- 


Sfe 


reported that the Hb does indeed show a tendency to increase in smokers, that it is 
not significant though. The remaining literature data found by IlAftbOH and SILV3TT3 • 

. (1963) do also not show an unequivocal increase of Hb in smokers in comparison to nonl^ 1 
smokers. Experimental tests with animals dealing vdth the problem of the influence of | ] 
.smoke-treatment on Kb are not known to. us. •. , v - ... - v _y‘ , A . \ V / -y 

. Chart 100 shows the obtained Kb-values for control animals and smoke-exposed animals.^ 
r ' * The animals of group 5, smoke-exposed for over one year in chronic smoke-treatment te| ; 
. were statistically compared to the pertaining control groups K. The result of the vari- 
ance analysis shows a strong concurrence vdth the result of the statistical cal'culatilj 
for the erythrocytes. Here too, factors became evident which, influence the Hb-value ire 
a significant manner: ._i,-- - -i .. 

a) the treatment whereby the smoke-exposed animals showed higher values (p< I %), |j 

b) the sex of the animals ymereby the male animals, independent of the treatment, 

showed higher hemoglobin values (p^X , y. [.! 

^ c} 1 of the interreactions, that between'smoke-treatment and weeks is significant | ] 

(p<y X %), that is, the influence of the treatment varies according to different 
. —weeks. The total influence of the treatment is 0 at 20 ’weeks for the smoke-exposed^ } 
animals as compared to the controls, it rises up to the 44th v?eek and is smaller 
again at 56 weeks* * * ' . - ' . - li. 

.d) the interreaction betv/een treatment and sex is still contingent on coincidence. ^ 

The obtained values (chart 101} show a vast concurrence with the numbers stated in ** 
literature. The present experiment shows an unequivocal influence of the smoke-treat-*" 
sent on the Kb-quantity only vdth a long test duration. I ’ 


b. uryth reckon - - ^ 

In earlier experiments (RhCKfZII and X'hTZkYILL 1970}, we were concerned vdth the in¬ 
fluence of high-dosed smoke-treatment on the number of cryth.rocartes in the hamster f 
(Colony "Secbotri") * I i 

with prolonged smoke-treatment (over IGO days}, we saw an increase of the erythrocyteT* 
from 5*4 to 6,9 mil lions. This increase became even greater after a smoke-treatment 
length of 143 days and! reached a ratio., of 5.5 : 7.9 millions. T .Ve attributed the inert- 
of erythrocytes to the chronic CO-intoxication which is unavoidable in. the chosen'test 





tttps;7/Www. i stry documents.uesf. e du/doc s/m I kk0(180 
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arrangement for the chronic smoke-treatment• In earlier experiments (;R2CK2iH said Assoc. 
I9o9 ; )> we dealt in detail rath the strong increase of the CO-Hb in smoke-exposed ham- • 
stars. Through the interval-free, long lasting exposure to smoke, the CO-Hb level rises 
considerably stronger than this can be observed in the smoking habits of man, where 
each puff is followed by a greater interval. We have not been able to find other experi¬ 
mental tests with animals on the influence of chronic smoke-treatment on the number • 
of erythrocytes. . . ;-- v v : 


Chart 102 shows,in the comparison between test animals and controls, the increase of ■ ' 

'j .. 

the number of erythrocytes in the smoke-exposed animals, their strength is dependent 

on the duration of the smoke-treatment. The compensatory increase of the erythrocytes, 

--••• a? 

produced by the chronic CO-intoxication, is only understandable through' the test arrange 
ment and the increase of CO-Hb which it causes. However, this compensatory increase of 

y* V*;. 

the erythrocytes also shows that the animals are exposed to a strong 60-influence 
during the smoke-treatment and that this factor therefore has an effect which is mul- 
tiply greater than it is in man.during smoking...The findings as well as the quantitative 
examinations of the smoke-intake allow for the conclusion that the animals absorb con¬ 


siderable quantities of smoke-substances in the chosen test arrangement. The animals 


of group 5, smoke-exposed for over one year in chronic smoke-treatment tests, where 
statistically compared to the pertaining control groups K. In a variance analysis of 
the tests, we found as factors which influence the number of erythrocytes in a signi¬ 
ficant manner: 

a) the treatment,whereby the smoke-exposed animals showed higher values (p^I %) t 

b) the sex of the animals, whereby the male animals, independent from the treatment, 
showed increased numbers of erythrocytes (p I £>), 

c) of the interreactions, that between smoke-treatment and weeks is significant 
(p< I %) y that is, the influence of the treatment varies with varying numbers of 
weeks. The total influence of the treatment is 0 at 20 weeks for the smoke-exposed 
animals as compared to the controls, increases up to^AA weeks and is less at 56 


weeas. 


; . j r lrUy 


d)' the interreaction between treatment and sAx is still contingent on coincidence , 
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* The obtained values show a vast concurrence with the numbers stated in literature 


^v0, : (chart'103)/ • ’; 

•>.'..<.‘ • c. Thrombocytes. Prothrombin ^'ime. Hematocrit Value 


. c. mromoocyLes, rrounromom -iime, Hematocrit, value - . ^ -- 

It would lead too far to discuss all the reports which deal with the influence of . -ii 
. ; smobe-substances on blood coagulation, the agglutination of thrombocytes, respectively 
,1, the factors of blood coagulation* ,.;tV>.- -£S: 

In his condensation, iURPKY (1968) writes about the thrombocytes, the thrombosis and r' 
the coagulation : “it is possible that smoking shows an acute effect, the formal proof 
is so far still lacking”, Extensive literature can be found by LARSOH and SILVETTE 
(1968) as well as by SCHIEVELBEDI and i$E3HARDT (1972)They are almost exclusively 
tests, respectively observations on man. ' 1 

Chart 104 shows that the number of thrombocytes is net unequivocally changed by smokej^ 
treatment. However, the larger dippersion and range of the thrombocyte numbers is con¬ 
spicuous in the smoke-exposed animals. £ 

To supplement this, we would like to point out that BI?-i3THiGL and Assoc. (1971) foun) ■ 
after treatment of rabbits vdth CO (4C0 ppm)/ a strong decrease of the number of throm¬ 
bocytes (before 57, 51 per can - afterwards; 33, 46 ) while at the same time the adhesive¬ 
ness decreased from 30.04: % to 24.03 £ 

The prothrombin time shov /3 no change between' smoke-exposed animals and' controls. An [j 
influence on this coagulation factor is not recognisable (chart 105 )• •• ^ 

As can be recognized in a comparative observation of the hematocrit value and the num¬ 
ber of corpuscular blood components, the hematocrit value rises parallel to the in- L- 
crease of erythrocytes (chart 106). 1 ' 


d, Leukocytes ^ 

An influence of nicotine on the number of leukocytes vas studied by various authors 
(see L113 Cl I and 3ILV.ETTE 1968). EE.UTH (1959) caw in smoke-treated rabbits one leuko-f 
penia, one granulocytopenia as well as an increase of the eosinophils leukocytes. L 
Earlier in comparative experiments,v/e (IIBGKZJH and DCMTHt.i’lLL 1970) had not been able 
to detect an unequivocal increase of the leukocytes after chronic smoke-treatment• ^ 


'hA3oirffe^.http§;l^wwji^ustrydocuments. ucsf.edu/docs/mlkk0000 
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In an epidemiological study, CGRR2 and Assoc. (1971) found an increase of leukocytes 
in smokers as compared to non-smokers. The differential blood-count did not show any 
essential changes. A3A2I0 and Assoc. (1962) could prove that, after the smoking of 5 
cigarettes, the total number of leukocytes rises parallel to the increase of the adrena-| 
line level in the urine. He designated this as a "stress^situation. (Name illegible, Tr. 
and CASTRICIAUO ( 1968 ) were able to prove an effect on the leukocytes in the periphery 
after the inhalation of cigarette smoke. In context to the question of a triggering of 
allergic reactions through smoke substances, 8GHG3M and PIZER (1964), SCHRODiR (1967) 
and SAVEL (1970) reported casuistic findings. They observed changes of the leukocytes 
in allergies, respectively tried to study,by means of different testing methods, the 
significance of tobacco substances for changes in the blood-count. The available find¬ 
ings do not give a uniform picture. 




In chart 107 are compiled the total leukocyte numbers for the controls and the smoke- 
exposed animals. Chart 107 does not show any unequivocal differences between smoke— 'r. 
exposed animals and controls. We find a minor decrease of the leukocyte number in the 

.... w v i» 

smoke-exposed animals v/hich runs parallel to the decrease in body-weight of these ani- 

mals. In one test on not smoke-treated animals with reduced feeding, we were able to ; ; 

prove, as chart 108 shov/s, that a reduction of the body-weight by 36 % within 4 weeks 

also results in' a decrease of the leukocyte numbers by 35 %• Since reductions of the 

numbers of leukocytes have been described in man upon a strong reduction of the body- 

weight (hunger): (YIIdJiJGER-IGYZRSH 1957')we assume that this, factor was also decisive 

in the present case. In a statistical analysis of the chronically smoke-exposed animals 

of group 5 with the pertaining not smoke-exposed control animals of group K, we can. 

regard as significant (p ^ 5 %)» the interreactions of treatment and sex and the joint 

interreaction of treatment, sex and weeks. The total effect of the treatment is the •••, 

suma of these effects: it presents for the smoke-exposed a nimal s compared to the con— 

for 

trol animals an increase in the male animals, a reduction for the female animals of 
the valuesj this effect is more strongly pronounced in the 20th and 56 th week than in 

V 

the 30th and 44th week. These, in parts, high fluctuations of the numbers of leukocytes 
is on the basis of our own examinations not at all explainable through the presence of 
infects • a possible influence could be exerted by seasonal factors. The differential ■■ 
bloodmcount of the leukocytes shows a relative prevalence of the lymphocytes, a finding 






which is equally established by all researchers. An unequivocal influence of the smoko-. 
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treatment on the differential blood-count is not recognisable (chart 110, 112, H4, t 

116 , 08 ). | 

A comparison to the findings or other authors is offered by charts 109, III, 113, H5r 
07, 119. ' - . ' * 


e. Reticulocytes (. 

Tests on the influence of smoke-substances on the reticulocytes are not available. f 
Ciiart 102 shows that' the average values and standard deviations between the smoke-expo¬ 
sed animals and the control groups, as well as the range, rest within the normal area^ 
The low reticulocyte numbers in 2 or 4 control groups (groups 33 and 39) can be caused, 
by the low age of the animals and/or by the season. RATH3 (1957),for instance, found * 
low reticulocyte values in summer (chart 120). f 


f. Electrolyte, Total Protein 


Vie purposely carried out the determination of the electrolyte as ’.veil as the determi-,, 
nation of other biochemical factors (e.g. total protein) within in the first 6 months'— 
of the life of the animal. The reasons rest in the increasing frequency and severity f 


ity | 


of the amyloidosis of the kidney in the goldhamster. Since, with increasing amyloidosis 
and thereby caused nephrosis, electrolyte shifts and changes of the blood protein con|j 
sistency are conceivable, the question of the total protein and the electrolyte deter-, 
mination seemed more significant to us with' an intact kidney parenchyma . Charts 121 
- 123' show the obtained values for total protein and electrolytes. The electrolyte 
values and the total protein show, v/ith the animals treated v/ith fresh air also in¬ 
cluded in the consideration, no significant difference between smoke-exposed and not 
smoke-exposed animals. .. 


A comparison with the findings of other authors is shown in charts 122 and 123* : 

1002968651 
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£. Total Bilirubin 


In order to clarify the influence of smoking on the functions of the liver, we deter¬ 
mined besides enzymes the total bilirubin in the serum. No unequivocal differences 
are found between smoke—exposed animals and controls. The minimally lower values of 
the groups 38 and 39 in the untreated control animals may be caused by the low age 
of the animals (chart 124). 

h. Enzymes : alkaline phosphatase, glutamate-oxalacetate-transaminase (SGOT), glutamate- 
pyruvate-transaminase (3GPT). 
i'<o information can be found in literature on the influence of smoke—substances on these 
enzyme values in the blood serum. It is conspicuous that in respect to SGOT in the 
hamster, a distinct sex difference is provable in individual groups. As the chart 
125 , in which the values are listed separately for the sexes, shows clearly, the avera¬ 
ge values for the male animals are, independent of the treatment, approximately twice 
as high as those for the females. Differences between treated and; not treated animals 
cannot be proven (chart 126). Kow strongly the SGOT-values can rise, for instance, 
with infections (entamoeba histolytica), is demonstrated by the findings of RAJSTH2R 
and Assoc. (1967)• The SGOT—values rose from 42.0 (measured 1 at room—temperature) after' 
infections to maximally 4540.0, SGCT-values which were determined at 35 *0 in the auto- 
analyser, after the method applied by us, are found by 0P1S and Assoc! (1964). They 
found values of 11?^ 27. 


The SGFT-values and the values of the alkaline phosphatase show no differences between 
treated and untreated animals (charts 127 and 123). 


i. Total Gholesterin. Free Cholesterin, jjsterized Patty- Acids, Free Fatty Acids. 


Neutral Fats 
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we have already refered to the significance of the lipoid metabolism for the formation 
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of arteriosclerosis in the discussion of heart and circulatory diseases. 


Numerous reseatchers have concerned themselves with the question of the influence of * > 
smoke-substances on the lipoid metabolism. A combination of these experiments is given 
by the reports 1971 and 1972 of the Surgeon General, as well as by the monography by [ 
LA2-30N and S1L72.TT2 (1963) and by the report by SCHI272LBI5HI and 3333HAHDT (1972). T «.y 
findings which were obtained in animal experiments arc considerably more varied than 
the findings obtained in man. In man (SGIII373LE3IN' and 2B2HHARDT , 1972), a significant! 
raised cholestrin level was found in healthy smokers, respectively through the inh alaj L< 
of smoke-substances an increase of the free fatty acids. 


’Te compiled the results of our tests in the charts 129 - 133. ... 

r 

Free cholesterin, esterized fatty acids, free fatty acids and neutral fats do not shd. 
any differing values in the treated and untreated animals, under consideration of thc^ 
varied arrangements. ?or the total cholesterin, an increase in the treated animals is 
not provable. Under consideration' of the strong dispersion of the values, a decrease £• 
of the total cholesterin value in treated animals is not evident. How strongly the 
total cholesterin can rise, is demonstrated by feeding experiments (cholesterin) by 
Sibil* K and BiMJfl' (I 969 ) who saw an. increase, from I 33 - 6.41 to 351 - 57*4 and by ViSTip 
and Z3331WFF (1962) who saw, with the same test arrangement, an increase from 132 - T 
to 495 - 32. | 

Altogether, the present biochemical findings of the serum and the hematological data 
after acute, subacute ana chronic high-dosed smolce-treatraent, show, that unequivocal 
changes were provable only for the erythrocytes and the hemoglobin. Both show a sta- |j 
tistically significant rise which* was considered to be a consequence of the test con-. 
ditions (chronic CC-effect). The decrease in leukocyte values, proven in 1 two groups, *“ 
vas only evident in female animals; it is. possibly the result of the simultaneous de^’ 
crease in body-v/eight caused by the smoke-treatment. 
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The present-day smoke-norm. (Coresta Standard Mo* I0)«vhich also corresponds to the Ger- 
ron Industrial Mora (DIM 10 240 - 1969), is based on the assumption, that the smoker 

_ ... . ...... .... • . v :■ 

in the average smokes T .vith a puff-volume of 35 ml., a puff-length of 2 sec. and a puff- 
frequency of I puff/ain. • • 

The approximately 35 ml smoke taken in per puff into the oral cavity can be exhaled by 
the smoker with the next breath without any previous inhaling, or he inhales with a : *' 
new breath of variable quantity and therefore depth this smoke-quantity into the 
"breathing ducts". The average volume per breath is 5 OO 1 ml. The "breathing duets" would 
thus contain a smoke/air mixture of 35 : 465 ial« Approximately 150 - 200 ml fall to 
the share of the dead-air space, with the following expiration a part of the smoke/air 
mixture, particularly from the dead-air space, is exhaled without having reached the 
bronchi or the alveoli. A part remains in the respiratory tract depending on the depth 
of inhalation. A near 100 $ intake of the smoke-substances is therefore impossible. 

In our tests, v:e are essentially interested in the substances of the particle-phase 
of the smoke. Contingent upon the smoking, habits cf man inhaling via the oral cavity, 
we can assume, that, despite full inhalation, only approximately half of the smoke- 
particles remain in the respiratory tract, since, as already discussed', a part is ex¬ 
haled and another part is transported away by the lung clearance. 

•Since there is a pause of 53 sec. between each puff of 2 sec., we have a relatively 
favourable situation for the removal of absorbed smoke-particles through exhalation 
and lun 


g clearance. 
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•for the animal the conditions in our test arrangement are totally different. The ani¬ 
mal breathes 3x daily, 10 nin each time, from a vacuum-free system interval-free 
smoke/air mixture with a mixture ratio of I : 15 . After a feu breaths the lung contains| 
only an equivalent‘smoke/air mixture. Since always the same mixture is offered, therF’ 
are n©' puff pauses and therefore no purifying exhalation or time intervals for lung 
clearance. Under physiological conditions, the hamster has a breathing frequency of 
75 breaths/min. On the basis of our own experiments (RU3CK3X and DGIJTil'F.'flLL 1967 ), 
frequency increases within the saoke-treatnent period. If we take as a basis 100 breath 


0 




per minute during the smoke-treatment, the hamster inhales in 10 min. approximately 
1000 puffs smoke/air mixture with a vast succumbing of the lung clearance. Because oJ^; 
the different flowing conditions, in contrast to man, in the area of the upper respi¬ 
ratory tract of the goldhamster, the strongest deposition of smoke-particles per unitj- 
of area takes place in the larynx. This concentration is approximately 300 x as great 
as in the lung area.(D0iIT2K-iI3LL and Assoc. 1971, CK£VAUER' and DGNTIShVIiL 1972). Sine A, 
the dose per area is decisive for the effect, these factors receive a great signifi- 
cance. Furthermore, it must be considered that in the region of the cilia-free larynx 
parts, a purification is less easily possible and that the pavement epithelium react 
possibly more sensitively than the bronchial or tracheal cylinder epithelium (DCUTSK- 


YilLL and L10KR I9o2 b). 

The evaluation of all factors sho'.vs that it is near Impossible to establish an 


l 


dose comparison between man and the animal, but that the effective dose on the larynxi , 
of the animal certainly constitutes a multiple ox the dose effective in man per unit *“ 
of area in the respiratory tract. 

These calculation do not touch on the comparison' between two test groups with the 
same methodology which is intended to show which dose or cigarette modification has 

Cl 

a stronger or weaker effect. 1002968655 

Source: https://www.industrydocuments 


L 


, a, : 





- 91 - 


The factors which lead to the highly applicated- smoke quantity in the animal, strengthen 
to a particular extent the resorption of compounds which are absorbed from the smoke 'i-t 

on account of an active participation of the body. This fact must be pointed out se-‘ T ^r 

• .. • 

' . - ■ .. ... T- V (l 1 1.' 

parately. The circumstances shall be discussed in more detail on two special coapo-’^&f 


nents of smoke. 




IV ♦ 

Carbon monoxide (GO) on account of its great affinity-of hemoglobin is greatly favoured 
in its absorption from' the smoke/air mixture which is' permanently offered to the ani-q* 
trials for breathing during 10 min. This makes the CO-Hb-value of the smoke-exposed ani¬ 
mals understandable which rests near the toxic dose (R2CKZEH and D0NT2T.JILL 1970) . The 
CO-Hb-level is probably after each smoke-treatment considerably higher for longer 
periods of time than in the strong smoker (DOIiOr.JILL and Assoc. 1966). In the hamster, 
we must therefore also expect changes in the course of the smoke-treatment experiment, ; 
as they nave been found by THiCDGRO and Assoc. (1971) in various animals with nothing 
but CO-inhalation. This is evident in the present experiments rdth the hamster on the 
values of the erythrocytes, the hemoglobin ana the hematocrit. ^ 

Iiicotine is also faster resorbed from the smoke than' other substances like for in— 
stance hydrocarbons, and is quickly transported a way (DOMT2IT.7ILL and Assoc. 1971, •• ' : ' 
ISAAC and RAIIO I969) : * This facilitates a further resorption and the lung clearance can 
only have a limited effectiveness for the nicotine. Moreover, nicotine can also be 
resorbed in the area of the cavity of the nose and the oral cavity. Vie must therefore 
assume that the animals take in a high quantity of nicotine. 


Source’: https://www.industrydocuments-.tfesf-.edu/clocs/mlkkOOOO. 
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Discussion 


The present experiments wars based on the follov.ing sat of questions: 


I. Does the smoke-treatment method which we developed represent a reproducable bio¬ 


logical test? 


2. TThich of the obtained findings arc attributable to the smoke-treatment of the ani 


mals and can we establish a dose-effect correlation? 


f 

I 

%[. 

. \ 


3. Are quantitative differences ascertainable between the results from the individual) 


test groups? 


A. Can we draw conclusions from the combined treatments with smoke and various card- ’ 


nogenic substances which would 1 ' point to a c©-carcinogenic effect, respectively an 


over-additive - in the sense of a co-carcinogenic - effect? 


5. Evaluation of the remaining obtained findings which db not show- a correlation to 


the treatment. 


I. Smoke-treatment experiments of the same extent have 30 far not been conducted so [. 
that a basis for comparisons was not available. The vastly standardized biological / 


tests in the area of the skin and the subcutaneous tissue permit solely the evaluation 


of the effect of the particle-phase of the smoke, mostly only through the inclusion oij 


a solvent. Aging processes of the.smoke as well as possible alterations of the biolo¬ 


gical effect through lack of the gas-phase are as much of a handicap in the epicutan- L 
test as the various reactions of the skin, respectively the respiration epithelium* 1 


depending on anatomical and functional data. The same holds' true for a subcutaneous 


application of the smoke-condensate. 


1002968657 


A decisive criterion for the particularly good suitability of the testing method is ^ 

also the fact that it allov/s for information on the effect of the total smoke, whereby 

.. h: v . w ;.;v';. 

•; ; Source: httfjsi^yyww.iiniclUslrydjq^yjr^erfts 
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the freshly offered smoke comas to an effect in a quality which is equivalent to the 


smoke inhaled by the smoker. This decisive advantage (in the skin-test, it is the con- 


ensated particle-phase of the smoke, mostly days old, which is being tested) gives a " 


greater validity to- the information from the inhalation test, as well as the fact, that 


the smoke becomes primarily effective on the same organs as in the smoker, and arrives 


in' the organism through the same ways as it is the case in the smoker. The reproduce- 


ability of our test shows that the methodology developed by us represents a useful 


biological test. It was in the present test, despite the use of another animal breed, ' V 


not only possible to obtain vastly similar findings as in the first test (D0NTmN7«ILL 


1970) • It became evident that in two groups (groups 5 and 12) treated in approximately 


the same way, vastly similar findings appeared in the area of the larynx. The simul¬ 


taneous asbestos treatment of group 12 is thereby negligible because of its dose and 


effect which were too small, as the comparison to group 13 , treated solely with asbestos' 


demonstrates. 


2. As chief effects of the smoke-components must be assessed the changes in the larynx. 


the hemoglobin and in the numbers of erythrocytes, the change in the life-expectan¬ 


cy and changes in the body-weight as well as the increase of certain changes in the 


lung like "smoke-cells 1 '. 


In most of the animals,smoke—treated over a longer period of time (approximately 
I year), changes are provable on the locations in the respiratory tract on 'which the 


strongest concentration of the smoke-components in the sense of a deposit takes place. 


’mile in the larynx of an overwhelming number of the 96 O control animals and animals 


treated with fresh air, no changes appeared, or at least only minor metaplastic chan¬ 


ges of the epithelium' of stage I and in one animal of stage 2, we found in animals. 


treated over a longer period of time with the total smoke, considerable epithelium 


changes of the stages 3 to 5 and carcinomas (stage 6) in large numbers. In studying 


the charts it becomes easily evident that the differences between the controls and #9: 

1002968658 

Source: htt^://\Amwjndustrydocuments.ucsf.edWdocs/!^^t^QJfi^^{^t^i(^^^ 
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the treated animals must he termed unequivocal » This fact alone makes a comparative 


evaluation possible. It is facilitated even more, and the validity of the results is j~ 
increased^ when we compare the individual stages^according to the experiences in ex¬ 
perimental cancer research with evaluation of the histological structure,to the chang<[" 


of the skin. The stages 3 and 4 in their significance could be most closely compared 


to papillomas of the mouse-skin. Stage 5 should be included in the group precancero3ey 


"in the narrower meaning' 1 which the term "pseudoepitheliomatous leukoplakia” was in- | i 
tended to express (see Atlas of the Armed Forces Institute). Stage 5 would perhaps be 
evaluated differently in a part of its cases by individual researchers. In the schematic 


representation we tried to characterize the stages morphologically in order to stress,.-. 
for instance, the difference between stage 5 and' the carcinoma. Only those changes werV 


termed beginning carcinomas (stage 6) (early invasive carcinoma) which, shewed an in- j 
filtrative growing process. The frequency of the stages 5 and 6 is best suitable,in 
our opinion, for a comparison of the biological effect between' two different test groi| s| 


When we evaluate the frequency of stage 6 alone, that is, of the carcinomas, the conps/i- 


so.n can be established in the simplest way. 


1002968659 


The observation of the temporal succession of the individual stages shows that 


, when- L 


ever the biological effect is the least, the stages 5 and 6 appear more rarely, the 


preliminary stages 2, 3 and 4 however, are observed more frequently. In the individual 


stages, particularly in 3 - o 3 it is not only a case of gradual differences in the di^ 


nity, but also of epithelium changes developing in' temporal sequence, in which dose and 
time factors as well as factors of the biological effectiveness determine decisively, L. 


which degrees of eoithelium changes will appear after a certain treatment. 


Of the numerous biochemical and hematological findings', the changes of the hemoglobin' 


and the erythrocytes are of particular interest. They arc, as we had reported already 


earlier (DOST aw'.TILL 1970), probably contingent on the chronic, high-dosed CO-intoxicat^j 


which, through 1 the test arrangement in the smoke-treatment, is multiply higher than in 

■ .. . . 

:' ' ..: htt^s^‘;//www.industrydocurn^nts^Liosf 




the smoking of .Tan. The leukocyte reduction, traceable in individual groups, we 
attempted to explain through the reduction in weight. Surprisingly, no changes of the 
lipoids oceurcd, eventhough the hanster, as a literature survey demonstrates, reacts 
with cholesterin feeding just as stronly as other test animals. Since the-present 
smoke-treatment experiments were conducted on large numbers of animals and at different 


times, these findings deserve a greater significance. 


Consequences of the chronic smoke-treatment are, besides a reduced consumption of food, 
the distinct reduction' of the body-weight increase. The longer survival period of the 
untreated controls in contrast to the "fresh air animals" shows as well as the evalua¬ 
tion of the testicle changes that the remaining in the tubes of the smoke-treatment 
apparatus represents a factor which has a varying effect on the individual measured 
values, (e.g. survival period! and shows the strongest reaction in the area of the 
testicle weights. The findings,obtained in the com;arisen of the animals treated with 
fresh air and the untreated controls, show, how important it is, precisely in smoke- 
treatment testing, to have a "placebo group" 1 which allows in the calculation of the 
results to recognize the influence of the "test arrangement". 

The opinion,postulated by us earlier, that the "adenomatoid lesions" are cases of pre¬ 
liminary stages of carcinomas (CHSThLIaLi and DQNTi£h«ILL I97l)> will not be maintained 
by us- any longer. Apparently, these are instances of changes which can be triggered 
by various factors, but ’which are not comparable to preliminary stages of tumors. 


•Ye can say v/ith certainty that the term "smoke cells" is not conclusive since these 
changes are also found in animals not treated with smoke. They must probably, like the 
"adenomatoid lesions", be regarded as unspecific reactions of the lung, since smoke- 
cells ’were found much more frequently in animals smoke-treated over aiLonger period of 

time. 1002968660 f 
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or additives, or whose manufacture from sheets has led to an alteration of the' 


smoke-substances. 


ssis^tevVJs' I 


Of particular interest are therefore those test results which show an influence on the 


biological effect through an alteration of the product . Since the present, experiment >>• w 


.g Tdth the large number of animals and the initially mentioned factors has a relatively :.L 


SI! 


high validity of evidence, it appears important to point out that the risk reduction ,^''• 

* 9 .:•■.*'• •? 
' -• ,v. , ^ .' 

in the sense of a reduced biological effect, which was evident in the Prop-Tests > 


(DOivTil'ff'/ILL, 1970 and DOJHJIsNTJILL and Assoc, 1972)' can also be proven in the same way S I 


in the inhalation test. The smoke of a same number of cigarettes was offered to the 


animals for the purpose of a comparison. The biological effect in the area of the ^Vf! 
larynx was very varied, particularly in the evaluation of the severe epithelium changes 
(stage 5 and 6 ) or the carcinomas alone (stage 6 ), * 


Inhalation 01 the gas-phase components alone led, similarly as in the animals treated 
only with: fresh air, to metaplastic changes of the larynx of stage I only in 9 of I 0 O 1 


animals, - 'The strongest reduction of the biological effect was shown by cigarettes 


with acetate-filter and Dico-filtcr, the used sheet-cigarettes with and without — 


additive as well as by the cigarettes with the black mixture* According to these find In; 


distinct ways: of a risk reduction result solely from a reduction or qualitative altera— j.J 


tion of the offered smoke-components with the use of filter in the sense of a dose- 


effect relation. These findings confirm observations by .VYkJTR and Assoc. (I97Q) and 


by 2RC33 ( ; I9o3) in epidemiological examiantions on smokers who prefer filter cigarettes. 


and by AUfaHACd and Assoc. (1970) in experiments on dogs. Hut the tests also shot/ that 


the already previously mentioned idea of an increased’ nitresamin f< 


ormatlon in ciga- 


'rettes with- ^ai>Qy-admi:ctiire is net at all proven yet. 


The reduction of the biological effect of smoke on^ the larynx, recognisable in the 


comparison bctvrcm the individual groups with the same dosage (e.g. between group 5 
^ 2 ;c 30 cigarettes of the standard! mixture and group 14 m 2 x 30 cigarettes of the 


frss. 


r 1* 

•***.-' A- \V >- i x - 


4: tttps://www^aplustrydocuments.ucsf.edu/docs/mlkk0000 
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have now been confirmed by the experiments of ?dE?3,l and. Assoc, (1971) who proved, ! 
upon initial treatment with nitrosamins, an extraordinarily high mortality through '.; 

papilloma formation in the trachea, •••'-■ ' " .'•' 

.frie nitrosamin treatment did not increase the frequency of the larynx changes. An ex-^r 
• .... v g- ■■’.. •■ ■--.... ..■*! 

V planation for that is extraordinarily difficult, Tihen we consider the hitherto existin'* ** 


test results with combinations oi^xitrosamins and hydrocarbons, we see in a test by ' | 

..*'■ - ••■■ .. ■ -■_ : . •T47’r*h 

;v, ; ' KCCH-LIGETTI and Assoc, (1963) in the combination of both carcinogens no increase in 

•• - .-•- . 
••• the tumors found. In a report by CG3ALL03 and H-2HRAIJZ (1970) on the other hand, the vfe * 

carcinogenic effect of methylcholanthrene was reduced through an additional nitrosamin 

treatment. , _. . . .. ’ .-....• 

From the present experiment we can recognise only one thing unequivocally: a ddi tio nal 
nitrosamin treatment does not produce an increase in the larynx changes produced by -\-y * 


• smoke. VJe were able to-establish unequivocally that with nitrosamin treatment papillary 
epithelium growths are produced in places, as they occur in the same manner with nitro¬ 
samin treatment alone, and that they differ unequivocally in localization and struc- 
ture from the changes produced by smoke. The findings show that the tiro factors smoke 
and nitrosamin have different places of attack (see graph 66), and that they are there¬ 
fore net able to influence each other in their effect on the same place. The conclusion 
could be drawn from these results that nitrosamin docs not deserve the significance in 
smoke which inoividUal authors have attributed to it (23HUCKR3C and PRmGSSI'AKN, 1962; 
KaOLLiS, 1967; N3UHATH, I969; lEb’EATK’ and Assoc. I9&5j PALI JSL and KOJ3, 1971; .PHZUSS- 
V&ni and' mlSSiSaUID; 1972; HH0AD23 and JCmfoCIf, 1970, 1972; SmlFGhTUN and iZJKTKSR,- 
i960). This question, much discussed today, should be elucidated through further ex¬ 
periments, The answering of this question is complicated by the fact, that the apparent¬ 
ly in smoke most strongly represented dimethyl-nitrosamin (DkBA) shows a carcinogenic 
effect solely in the liver of the hamster but not in the’.lung. Even in the liver we 
could not find tumors more frequently in the animal groups which were smoke-treated with 
cigarettes containing a high additive of Since hovrever, most other nitrosamins. 
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suspected or discovered in smoke, are carcinogenic in the hamster, this result deservl i 


a rather large significance. 






The problems of the nitrosamins must once again be placed in the foreground in the ’’ r 


[. 


comparison of the effect of individual smoke-qualities. Since several authors (DRUCK- 

RiTf and F33JSS&m, I%2 , RH0AD2S and JCHIIS02I, 1972) are of the opinion that the ad- p 

■ • *• ' •"-*'v ‘ ‘ •'-*■■; • ■••. /-''A'• 

.mixture of NaKO^ favours a nitrosamin formation in the smoke, either an increased .. 


effect on the larynx should appear with a high NkKO^- admixture, in the place where itj^' 


/ also appears through smoke alone, or in those places where the changes are found with^ 

I \ 

nitrosamin treatment. This hoviever, was not the case with the nitrate admixture. The 1 


hypothesis of a nitrosanin effect in smoke has not found affirmation through the re- £ 
suits of these experiments. 


5. Besides the changes resulting from the smoke-treatment and cited as proof for the 


( 


usefulness of the method, vre plan to discuss in the following the remaining fin din jj 


which 7/e obtained. Chart 135 offers a goodi survey. Among the lung changes, vre should 
• mention rarely appearing adenomas which do not occur unequivocally more frequently wil_. 
the smoke-treatment. A lung carcino;na occured only in one animal, treated simultaaeou| 
ly vath D13A and smoke. Also in< the remaining tumors of the pharynx and the trachea, 
of the cavity of the nose and the oral cavity, a *iigher frequency appeared only in |j 


i 

i.: 

t 


those animals which received D:3A in addition. 


L 


Interesting is the papilloma, carcinoma and ulcus frequency in the stomach of the 
..test animals. These changes apparently occur iri a number of animals spontaneously* 

A difference in the frequency is not ascertainable between the smoke-exposed animals 
and the control's. An extreme rise in the papilloma frequency was recognisable solely 
in the animals of groups I and 2, treated! with DmB.V. However, no difference exists 


L 

L 


tween the two groups. This result permits the conclusion that a carcinogenic or cocar- 
cioogenic effect after smoke-treatment does not occur in the stomach. ^ 


Tiles testicle cMnrcs appearing in the ha.-ast.er in the sense of a testicle atrophy are |] 
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in parts, age-dependent, in parts, apparently caused through mechanical factors of the 

‘ test arrangement. The comparative examinations of the testicle weights of smoke-exposed 

- animals, animals treated with fresh air and untreated control animals show that the 

greatest loss in testicle weight is caused by the test arrangement, since fresh-air g-j* 

J* •. animals demonstrate a considerable reduction in the testicle weight already after a frgi 

ig.: .treatment of three months* The multiple transfers of the animals into the smoke tubes 

apparently produces a mechanical alteration and displacement of the testicles vdlieh ;Sk> 
- '•••'* ' . ■ * • * ■ 
are very sensitive to mechanical and thermic factors, as the literature survey shows* A 

qfffpJ 

The somewhat stronger loss in testicle weight in.' the smoke-exposed animals could be 
expression of an additional influence. According to the entire findings, the hamster .-A 
is not suitable for the evaluation of influences of smoke-components on the testicle •T. 
tissue. - . ri” 

The frequently observed amyloidosis in the hamster, particularly the variously severe V 
amyloidosis of the kidney to the point of the shrunken kidney shows no■ influence of 
the smoke-treatment. The amyloidosis: is = essentially age-dependent, as described already 
earlier by DOhTJffTILL and Assoc. {1Q&Q)\ In the severe amyloidoses, stage III, a weight 
. increase of the heart is; above all traceable in the untreated animals, which, can be 
- interpreted as a rise in blood-pressure through kidney shrinking. These changes hovr- _ 

. ever, do not lead to the pattern of an arteriosclerosis in the area of the aorta, the 
coronary arteries' or the vessels of the leg. 

The obtained! heart changes, the changes on the valves as '.veil as on the muscular - . : 
system of the heart, are provable in smoke-exposed and not smoke-exposed animals* Also 
the findings on the vessels in the sense of an arfceriitis (heart vessels and periphe¬ 
ral vessels! can be recognised in approximately the same frequency in the controls 
and the smoke-exposed animals. The present experiments do not show an etiologic in¬ 
fluence of snoldng on the formation of the described vessel processes. 

*hc deysnoration of the cuscular systems of the skeleton and the heart which can be ' ’ 
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observed in the booster are not influenced by,the smoke-treatment or the treatment 


■with carcinogens. 


The frequency of the tumors of the suprarenal rlar.d. which belong to the most fiequentg 
spontaneous tumors in the hamster, dees not show an influence of smoke-components',’’'^^ 

The in all groups approximately equally frequent inflammable changes, particularly itF^ 
the form of phlegmonous, subcutaneous inflammations as well as inflammable infiltrat^”n 
in the area of the head starting from the mucous membrane of the mouth, are not in any 


correlation to the smoke-treatment. 






In a- comparative observation of the remaining spontaneous tumors, carcinomas and sar-J 1 

■: - - , .... . ' .. ..*• 'v.. ; 

comas, e.g. carcinomas of the urinary bladder, tumors of the suprarenal gland and the 

. . • • f-. 

liver as well as tumors of the lympnatic and reticular tissue, an unequivocal incrcaq_ 

is neither provable in the smoke-exposed animals nor in the animals treated with' car-r 

( 

cinogens. That dbes not refer to the tumors of the oral cavity, the pharynx, • the eso¬ 
phagus and omasum after DLSM-treatment as well as the papillomas in the lov/sr larynx . 
and in the trachea after nitrosamin-treatmsnt. In the animals treated with D13A, the 
tumors of the lymphatic tissue appear earlier or, in the earlier deceased animals, 


diagnosed earlier. 



V. Condensation 


It was reported on a smoke-treatment experiment vdth cigarette-smoke, in parts, with 
simultaneous treatment vdth carcinogenic substances which embraced a total- of 4.440 
goldhamsters. 3*600 of these animals were treated over their entire lifetime, while 
the remaining 840 animals were smoke-treated up to 52 weeks-. 

The tests were processed and statistically evaluated vdth the aid of electronic data, 
processing. In the test results were included survival period as ’.veil as body and organ 
weight development which were correlated, in parts, with the conducted treatment, re¬ 
spectively vdth the obtained morphological changes, extensive patho-histological exami¬ 
nations of the organs and the tissue were carried out in order to seize all test-contin 
gent changes. 

Hematological as well as biochemical blood-tests were conducted on a large number of 
animals. 


The present smoke-treatment experiment demonstrates that the developed method yields 
reproducable values in which a dose-effect correlation its provable. The method allows 
for a comparison of the effectiveness of the smoke from various cigarettes. The tests 
also' enable an evaluation' of combination treatments, e. g. smoke-treatment and treat¬ 


ment with carcinogens. A distinction was made in the obtained- changes between: 


I. Findings which were unequivocally produced by the smoke-treatment. Standing .thereby 
in the foreground are larynx changes which we divided into 6 stages of severity. The 
appearance of larynx changes is dose-dependent. In a comparison between individual test 
groups distinct differences can be recognized. V/ith respect to these changes it was 
possible to demonstrate unequivocally that certain test cigarettes (e. g. filter, ci¬ 
garettes from a certain sheet or cigarettes with natriun-nitrate-additivc) show an ivy 

... . 

100896866 8 ^ 
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unequivocal reduction of the biological activity as measured on the larynx changes. 


This is particularly evident when the frequency of the most severe changes (stage 5 


- pseudoepitheliomatous leukopla’cLa and stage 6 - carcinomas) is compared between the 


groups. The tests show furthermore that the appearance of the stages 2 - 6 i3 depen- [' 


dent on the length of the treatment and on the dose. 


Upon, combination of DL3A and smoke-treatment an over-additive effect becomes evident. 
Virile D1SBA and smoke attack in the same localities, a simultaneous nitrosamin treat- | 


ment demonstrated that smoke and D214.shew different points of attack in the respira¬ 


tory tract. The significance of these findings is under discussion. 


The smoke-treatment leads to a dose-dependent shortening of the survival period and 


to body-weight decrease. 


The smoke-treatment caused 1 an increase in the erythrocytes and! in the hemoglobin. This 


finding is an expression of the high smoke-dosing contingent upon the test arrangement. 


2. bindings which are unequivocally strengthened through the smoke-treatment 


ooxn. inis 
rrangement. 

. The so-L 


called "smoke-cells" 1 , also traceable in the controls, are with, high significance 


more frequent in the smoke-exposed animals, while the increase of the- so-called ?, adeno¬ 


matoid lesions" is only weakly ascertained in the smoIce-exposed animals. The changes 


in the respiratory tract, triggered by DI.3A,art over-additively intensified through 


the smoke-treatment. 


the liver and the ovaries and the appearance of ovarial cysts. 


3. findings, triggered or intensified 1 through D«3 k, are: the increase in the tumors [_ 
of the oral cavity, the palate, the pharynx, the esophagus, the stomach, the trachj 3 , 

the liver and the ovaries and the appearance of ovarial cysts. . *“ 

4. findings, triggered by the nitrosamin-treatment, are papillomas of the lower larynlj 
which do not appear in the same manner in the smoke-exposed animals, as well as 

papillomas of the trachea. 1002968669 ‘ • 


4. findings, triggered by the nitrosamin-treatment, are papillomas of the lov 


papillomas of the trachea. 





5. Findings which db not demonstrate any provable correlation to the treatment: 

brain: findings, tumors of the cavity of the nose, stomach ulcera (no dose-depen¬ 
dency), gastritis, lung emphysema, inflammations of the respiratory tract, genera¬ 
lized amyloidosis, .testicle atrophy, vascular and heart diseases, muscular atrophy, 
formation of thrombi in heart and lung, cardiomyopathy, inflammable changes of the 


inguinal regions and the intestines, bile-duct cysts, bile-duct proliferation etc.. 
Tumors of the skin, the connective and supportive tissue, the hematopoietic system 
and the suprarenal gland, hematological findings (except for erythrocytes and hemo¬ 
globin), biochemical findings. 


Source: https://www.industrydocuraents.ucsf.: 


l-> 

© 

% 

C£ 

£ 

© 

<1 

© 


V,-- •• > - 




Source: https://www.industrydocuments.ucsf.edu/docs/mlkkOOOO 


1002968671 














